
ERRATUM.—VOLUMES III-V. 


- Attention In' been drawn to the fact that an error runs through Volumes 111, IV and V 
Dicionary, wherein the consecutive numbers of letters G and L, in passing from Volume ' 
from Volume 1V-V respectively, have been partially duplicated. The numbers in those v 
had not loan issued from the Press when the error was pointed out, have boon correct* 
corrected, form the future reference numbers. It is suggested, that those who pc 

volumes should adopt a similar course, making the' first reference number in Voluir 
Volume V L 379 . 
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The Cotton-yielding Plarts. (Watt & Murray.) GOSSYPJUM. 


GOSSYPIUM, Linn.; Gen. PL, I., 209. 

A genus of tlio Natural Order Malvace.y, the species of which arc widely 
distributed on both sides of the Equator, and in both hemispheres. Or. the 
N»vrth they extend, under cultivation, as far as the shores of Southern Europe 
and on the South to the Cape of Good Hope. 

The limitation of the forms of the .:: very Important cultivated plants, to 
definite species, varieties, hybrids, and races, has much perplexed writers* on 
the subject. The vast importance of the floss, obtained from the seeds has 
induced an extensive cultivation, and that, too, under almost every condition of 
chmate and soil. 1 he ease with which climatic conditions originate local forms, 
brin^nh Wlth wh,ch hybrids are produced, have both combin' d to 

him aluut a degiee of complexity that perhaps exists with no other agricul- 
lural crop, lne departures lrom original specific conditions are in fact so 
great as to render it almost impossible to determine V'hethcr the: cotton-yu U- 
ltig plants have been derived from three or more species, or are all mere deve- 
:< pments fiom a protean ancestQr which possessed Indigenous Asiatic, African, 
and American representatives. This being so, the authors have found it 
undesirable, at present, to attempt mure than a brief review of the botanical 
literature of Ue subject. 1 hey are conscious that many ambiguities and even 
errors may 00 thereby reproduced, but unavoidably so. for, until a thorough 
and original investigation has been conducted with the living plants, nothing 
5 *" ^ published regarding the cultivated cottons of India The 
classification Vvhich follows may, however, be accepted as denoting some of 
. ie chief forms recognised by us, but the accuracy of the relegation of ver¬ 
nacular names and of the restriction <>f special properties to definite forms, 
is open to the g.avest doubt, ibis is due to the authors having been rracti- 

en!!^ U Tlie^nrimarv ,rn b^ a V° n r pub,bhcd works arid official correspond- 
cnoe. Hie primary object of the present effort mav in fact be viewed as an 

fhl'TnHAn S S SOlre °J UlR n . la,n hnes on v. h : ch a scientific clas-ideation of 
the Indian indigenous and exotic cottons, and of their hybrids, might in the 
fntuie be condsv.twi, rather than to produce a treatise professing originality. 
It must, however be admitted that normal good can be r.xomplished until 
an or.giMl ioves.igation has bon conducted, since worthing depends on 
knowing whether or not a form recommended for experimental cultivation : s 
suited to a particular diatri L 

This knowledge could doubtless 1 anived at afiei the different forms 
t>f eottun had been scu-ntifirally worked up, and the decree of theii hybrid) sa¬ 
ilor, and the online <>l th,it hvbrid. ati. p cleai iy established. Indeed, it is at 
pi,,, nt imj>o6flible to write with any d •ardirg7his~o^ 

01 the most important 01 Indian crops,-since it is often difficult to know vvW 
tot ms are referred to by writers who employ local and vernacular 12 on v 
when d. cussing then poverties. 1 hm . f, , xample. a District Oflic^t ri i r • 
o, Nurtna cotton may he understood to l.r speaking ot some of the f C rn^ of 
G. arboreum or of ... me l.ybnd between that >, caes and G bcrbacenm-^ 
Dc. h: cotton with purple instead of yellow flower Indeed, it So cms highly 
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improbable that any form of Indian cotton can be said to belong, strict > 
-peaking, to the Linnean species, G. herbaceum. On the other hand, nearly 
every writer on Indian cotton has denied the existence of G. arboreum ns a 
field crop, whereas the chief cotton of Eastern and Northern India seems 
undoubtedly to Le a form of that species. In fact, m this distinction lies the 
chief difference between the Indian cottons of the Eastern and Western pemp- 
sulas, the latter being mainly derived from a lorm allied to, but quite distinct 

from, G. herbaceum. .. . ,_, 

Much has been done to discover tne soils suited for cotton generally, and 
under orders of Government, many valuable experiments have been made, with 
exotic forms. What would appear ‘o be the loremost and most essential en¬ 
quiry lias, apparently, however, been entirely neglected, namely, a scientific and 
exhaustive investigation into the existing conditions of Indian cotton. Lntil 
this has been done experiment can be but blind groping in the dark, which by 
chance may now and then fall upon facts of importance, but only after needless 
expenditure of time and money. To effect improvement in the indigenous 
cottons would of necessity confer a more lasting benefit to the country than even 
success in acclimatisation of exotic forms. I o accomplish this, the endemic 
cottons must first be worked up. The climatic and other causes which tend 
to preserve or destroy good or bad properties must be thoroughly established. 
The influences of hybridisation must be worked out on a scientific ba^is, by 
( .ting the strength of strain, from this species or that, best suited to the envi¬ 
ronment. The tendency of retrogression from a prized hybrid to either ances¬ 
tor should not be a matter of periodic deprecation; it should be understood, and, 
if possible, prevented or the exhausted stock promptly replenished. Who . 
experiment and study have furnished the required data on which to act, it 
will almost for certain be found, that to preserve the cotton of a province or 
district up to a required standard, specially grown and artificially hybridised 
slock will be imperatively necessary. Indeed, the establishment ot nursenes or 
se«-d farms, for this purpose, on a more rational basis than heretofore attempted, 
would, in all probability, prove the greatest reform possible for the cotton in¬ 
dustry of India. When the quality of stock hns been improved, attention might 
then be turned to the modes of cultivation and methods of cleaning the fibre, 
but these are less defective than the present.evil of a degeneration of slock 
against which the poverty and indebtedness of the cultivator rendci bun helpless. 
It is significant that in the country that once supplied Europe with its raw cotton 
and cotton goods, the latter of a quality tar supenoi to the manufactures of the 
present dayT there should exist neglected forms of Gossypium which have b on 
lost or allowed to decline and become unknown, in less than a century, while 
exotic forms and hybrids often, it is feared, of inferior quality, have taken lueir 

It will be observed by a comparison with what Dr. Maxwell T. Masters 
has written that, in discussing the forms of Gossypium, the authors have on the 
whole followed botanicaHy (as is customary in this work) the classification of the 
Flora of British India. Dr. Masters recognises tour species G. Stocksii 
(an indigenous plant met with on the limestone rocks ol tho Coast of Sind); 
G. herbaceum (the chief source of the so-called indigenous or deski cultivated 
cottons); G. barbadense (the American cotton); and G. arboreum (the 
tree cotton, which, according, to Masters, is probably a native ol Africa). Dr. 
Masters, and following him many other authors, inchnc to tho view that G. 
Stocksii is the wild form, from which the cultivated G. herbaceum tas beet! 
derived. As or posed, however, to this it may be pointed out that, while the 
description of the leaf of G. Stocksii (as given by Masters) would in part 
support that view, its naked seed and laciniated bracteolcs point to an affinity 
to G. barbadense* This so-called wild species is only found, however, near 
the coast, and hence it may prove but an acclimatised form or possibly one of 
the numerous hybrids that undoubtedly exist in India. TodarO seems, however, 
to have advanced a new theory regarding the Indian cottons, lhe vast, majoiity 
o! the important growths, he informs us ; are hybrids, not true speues, hence 
under altered conditions, as, for example, on being removed from one district’to 

’ (r, they Manifest a strong tendency to depart from their recognised and 
valued propeities. Me has further described many lonib as spcci*between 
which his hybrids have been produced, and he practically excliuics Lr. lieiba- 
cemn from being an Indian species. Of his species he urges, ; or example, that 
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G. Wightianum has a stronger claim to being recognised as a truly indi¬ 
genous Indian plant than G. herbaceum. A variety of G. herbaceum, 
Tis.y microcarpum, he informs us, is, however, f equently met with, as also a 
second variety, G. obtusifolium, but the typical form of G. herbaceum, accord¬ 
ing to Todaro, does not occur in India. His variety, microcarpum, he affirms, 
is the D holler a cotton of merchants, a plant which, like G. neglectum, Tod. 
(referred by most botanists to G. aib^reum), readily hybridises with G. 
Wightianum. These hybrids constitute the better class of Indian cottons, 
such as the Hinganghat, Oomraoti, &c. Dr. Masters follows the usual 
acceptation of the species G. herbaceum > and, doubtless according to him, 
G. Wightianum would be regarded as a variety or hybrid between that species 
and one or other of the forms of G. arboreum. In Indian Herbaria G. 
Wightianum, T od is often named G. herbaceum, var. hirsutum ; this is the 
case, for example, with Kurz’s specimens from Pegu in the Calcutta Herba¬ 
rium. 1 he plant is certainly more densely hairy than G. herbaceum, and 
the hairs are stellate, which gives it a velvety and ashy appearance. It seems, in 
tact, probable that much of the confusion regarding Todaro’s species is due to 
iu having been spoken of ultimately as G. hirsutum, Linn., a plant to which 
it has Httie or no affinity. There is probably no doubt that, whether recognised 
asa hybrid or species, G. Wfghtianum is of the greatest importance to India, 
even much more so than either G. herbaceum or G. arboreum, between which 
in many of its characteristics it is intermediate. T odaro’s experiments would, 
however, support the theory of G. Wightianum being an independent species. 

. hybrids pioduced with it from G. neglectum or G. herbaceum, r. 
microcarpum, were fertile and afforded seed which, in some cases, yielded cot- 
ton or a superior quality, but ip a year or two these hybrids gradually lost 
their merit (it not carefully cultivated), and reverted, in the majority of cases, 
to G. neglectum, more rarely to G. Wightianum. Experimenting withG. 
herbaceum and G. Wightianum by growing them in sterile soils and without 
irrigation, Todaro found the latter species to preserve its characteristics even 
more persistently than the former. Further, he noted that the good qualities of 
a hybrid were longer maintained when it was grown at a distance from either 
of its ancestors. 

1 odaro has, in a like manner, suggested a line of enquiry with G. arbG- 
reum, of the greatest practical importance. He isolates a condition which he de¬ 
signates G. neglectum from G, arboreum, Linn . According-to Todaro, 
G. neglectum has played a far more important part in the Indian cotton 
question than the true G. arboreum. He cites the following synonyms and 
plates for his new species 

G. neglectum, i od with the synonyms herbaceum {var. China cot¬ 
ton of Roxburgh and of Royle, non •Linn.) ; G. herbaceum, Wight, Ic., t . 
n ; G. arboreum, Vart at ore, inpart; Cudapariti, Rheede. 

I aider his specie s he also forms a variety with the name Roxburghianum, 
and mentions the following synonyms for that: —G. herbaceum ( vczr , Dacca 

Cotton, of Roxburgh) • and G. indicum (wr. Dacca Cotton, of Royle). 

G. neglectum, thus related from G. arboreum, differs chiefly in being 
Sub-hci baccous, in having broader, less pointed segments to the leaves, and in 
possessing an acutely pointed ovary. The type form of G. arboreum, Lint: 
is more arborescent, has the segments of the leaves (Todaro affirms), bristle' 
tij.p.d, with the fruit rounded. But in ParlutOre’s picture, cited as In part 
G. neglectum, the flowers are purple, where: 1 in Rove 's III. II:m, B<. : 
tar.e jJ, Jig. i (which is Wight's L ., t. it., quoted above), the flowers ai«* 
Siiown as yellow with a purple centre. T odaro , .ates that while G, arboreum', 
L:nn.y occurs only n ar temples and in gardens, G. neglectum is extensively 
cultivated as a field crop, and is in fact the chief source of the so-called Bend'll 
cottons of commerce. It is said to have always yellow flowers with c purple 
centre, and in this respect resembles G. Wightianum and other Indian . >ttons. 
Hence it would appear probable that all the purplc-flowcrcd fj.-Jd cottons ot 
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India are hybrids with a strong strain of G. arboreum, thus preserving the 
characteristic flowers of that species. Of this nature very probably was Hove S 
red-flowered cotton, which he saw in 17S7, extensively cultivated in Bombay. 
Indeed, similar evidence exists, which goes some way towards proving, that 
a red-flowered cotton was at one time largely grown before the present greater 
popularity of .yellow- flowered forms. __ 

We have thus briefly indicated some of Todarc’s discoveries and spoken 
of a few of his species by name before the reader has been made fully acquainted 
with these, but we need only add, in this connection, that, while Todaro has 
placed the cotton industries under a heavy obligation for his careful experi¬ 
ments and study, wc think he was tempted to form too many species. It seems, 
in fact, very probable that future research will confirm his opinions alone regard¬ 
ing G. neglectum and G. Wightianum. But, indeed, while these forms 
are likely to be regarded as the main types to which all the Indian growths are 
traceable, it is by no means certain that even these may be retained as species. 
Be that as it may, in various strains of hybridisation or as seminal sports, they 
have, by selection and cultivation, given origin apparently to the chief Indian 
races. Of this nature we regard many ot the other species described by 
Todaro such as G. cernum, Tod.; G. indicum, Lam/:.; G. intermedi¬ 
um, Tod.; G. nanking, Meyer; and G. roseum, Tod . Indeed, it would not 
be difficult to show that all the forms of Indian cotton are very probably but 
cultivated races and hybrids from two species. If. we assume, for this purpose, 
the existence in’ india of some form of G. herbaceum (or an allied extinct 
species) the taint of other specific influence in the hybrids would be traceable to 
G. arboreum, Linn. The red-flowered field crop (alluded to above) would 
have been one of the earliest hybrids from these species, which, by selection and 
possible further crossing, might be assumed to have originated G. neglectum, 
and, by a continuation of the process, to have ultimately yielded G. Wightia- 
nura and all the other known races. Todaro selects certain more prevalent 
types and iai. es these to specific value, but pronounces the connecting forms 
as hybrids. The transition from one extreme to the other is, however, so com¬ 
plete that it see ins almost arbitrary to isolate botan caily any iorm. In an 
agricultural point of view, the isolation is, however, of vital irUpoitanct, and we 
are bound to admit that Tocfaro’s position is supported by two tacts, via., 
(i)hisowr experiments in hybridisation and in testing the stability of charac¬ 
ter (2) the fact that the only truly naturalised or, shall we say wild, cotton 
which we have had the opportunity of examining, possesses all the characters of 
h : * G. Wightianum. As already remarked, G. Stocksii (which by-the-bye, 
Todaro reduces as a synonym of G. herbaceum, Linn.) would seem from 
its description (given in the Flora of British India) to possess many of the 
characteristics'of the American series of cottons. We have not seen a speci¬ 
men ol that plant, and cannot therefore express a definite opinion regarding it j bn? 

| the so called wild cotton of Rajputana and of some pails of the Panj&b is almost 
identically that figured by Todaro, as his G« Wightianum. Further more, 
like the wild cotton discovered by Sir J. Kirk in Africa, it manifests a tendency 
to become scandent. 

With a panorama before us, of forms no le^ puzzling than might be pre¬ 
pared from the allied genus Althaea (were the triumphs of the gardeners’ art 
in the production of new kinds of holly-hock to receive specific recognition), it 
n ed not be wondered at, th.it wc have failed completely to establish the nature 
I of the races (A Indian cotton. It must of necessity be difficult, if not impossible, 
to determine to what specie .' or hybrid, popular writers allude in the works from 
which the present article has had to be compiled. The authors have been forced, 
therefore, to accept the simpler nomenclatuie of referring the Indian cottons 
to G. herbaceum, G. arboreum, and exotic tipecies. Where they have 
been in a position to say the cotton of 1 province or district is G. Wightia¬ 
num, G. neglectum, or a hybrid, this has been done, but whi'c, through 
necessity, compelled to accept the older nomenclature, they feel satisfied 
that, on the lines established by Todaro, though perhaps somewhat simplified, 
most of the obscure features of Indian cv 11».*. are likely to l>e worked out. 

Before pi acceding to disci: s the species of Gossypium met with in 
1 India, the authors take this opportunity of thanking their numerous correspond- 
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ents who have obligingly allowed them to consult a large series of botanxal 
specimens. Among these may be spacially mentioned Dr. G. King and Dr. 

D. Pram, fer sending a selection of the Calcutta Herbarium' sets, accompanied 
with valuable notes and suggestions; Mr. d. F. Duthie, for not only contri¬ 
buting the Saharanpore sets, hut for assisting the authors in the determination 
of the cottons obtained from the Provinces of India; Mr. Edgar Thurston, 
for his kindness in forwarding the collections of the Madras Herbarium. These 
Madras botanical collections have, in one or two instances, amplified the in¬ 
formation derived from the samples received from Madras District Officers. Mr. 
Ozanne, Director of Land Records and Agriculture, Bombay, has also contri¬ 
buted a few specimens, and Mr. Hare, Settlement Officer, Berar, furnished 
interesting notes regarding Hyderabad cottons. From these sources of informa¬ 
tion, it has been possible to form some idea of the Indian cottons; but unfortu¬ 
nately botanical specimens, being but rarely associated with vernacular or com¬ 
mercial names, much remains stiil to be done in assigning the specific or hybrid 
designations for the commercial growths of Indian cotton. 

I. Gossypium arboreum, Linn.: FI- Br. lad.. 1., ^41 / Malvaceae. 

Syn.— This species i s frequently, though incorrectly, called, by Indian writers, 

G. religiosum : see Dais. & Gibs., Bomb. FI. Supp., 8 ; Graham, Cut. 

'Bomb. PL, I 5 f also G. nigrum, Ham.-, W. & A. Prod., 55. 

Diagnostic Characters.— Leaves, more or less hairy and gland, dotted, ' seg¬ 
mented, or almost cut to the base into 5 or 7 lobes, mostly 5. Segments, contracted 
at the base, narrow, ovate, linear, acuminate, or o\ate lanceolate, not j as bread as 
long, central lobe often having a small, supplementary segment, or tooth, in the 
drip-rounded, lateral sinus. Brarteoles , ovate, cordate acute, toothed or entire. 
Floors, purple or purple with yellow centre, rarely white. Seeds, free from each 
other, covered with white cotton overlying a dense green or blackish down; cotton, 
not readily separable from the seed. 

The supplementary tooth on one or both sides of the middle lobe of the | 
leaf forms a most peculiar character, and in many cases a ready eye-mark l 
in the separation of G. arboreum from G. herbaceum. It will be found in the j 
remarks under habitat that, according ro Todaro (the most recent author 1 
on the cultivated cottons of the world), three species are included under the 1 
above definition, vis., G. arboreum, L. t G. neglectum, T< d., and G. sangui- 
neum, Hasskarl. It is very doubtful, however, whether these are separable, I 
and the numerous hybrids that undoubtedly exists between G. arboreum 
and the Indian slates of G. herbaceum, render this subject extremely obscure. ! 
Todaro affirms that these hybrids are mostly between his G. neglectum I 
and the form of G. herbaceum which he has isolated under the name 
G. Wightianum. There seems no doubt that many of the cultivated cot- . 
tons, especially on the higher land: , are either G. neglectum, 7 'od., or hy- 1 
brids with a strong G. arboreum or G. neglectum strain. The pure 
G. arboreum exists now, as it did in Roxburgh’s time, near temples or in , 
the gardens of the curious over most parts of ind : a, where it is in flower 
the greater part of the year.” Mr. Duncan, for example, describes a large, 
busby form of cotton (very probably a hybrid) as found in the Benares I 
district, which yields cotton for five or six years and is there known as l 
Nurma. This is also reported to be cultivated at Malwa and at Calpee 
in the gardens belonging to the Rajah of Jalaun. According to most 
writers, thepugris, worn by certain Hindus, are made irom Nurma cotton. 
It was this fact apparently that led Linnaeus to distinguish a Gorsypium 
with the name religiosum. It has rince transpired, however, that the plant | 
so designated was not the source of the cotton alluded to, but that it was. | 
in facC derived from G arboreum. The following passage may be given j 
in passing, regarding this supposed - icred character of G. arboreum 

In the Bengal Asiatic Society’s Journal {VoL XI., 29-), there occurs an 
article on G. arboreum by Dr. A Burn. “The Nttrn cotton,” lie there 
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wrote, “is a perennial plant, lasting for four or five years or more. ^ 
grows in every kind of soil; but attains perfection only in the light, sandy, 
gordt lands. The wool is fine, silky, of considerable strength, and fully an 
inch long. Hedgerows, gardens, and groves of trees about the abodes oi 
devotees and temples, arc the places where the plant is found. Muslins 
and turbans are made from it. Since the introduction of European cloth, 
the culture of this cotton has almost entirely ceased. lts yield per acre 
is estimated at one hundred pounds of clean cotton in the first year, 
and in the second at from three to four hundred pounds. The great hin¬ 
drance to its cultivation is the fact that it requires protection throughout the 
year. The price of this cotton in the market at Broach is always double 
that of the common country article. But there are never more than a tew 
pounds procurable.” In the Broach Gazetteer it is added to the above 
that “ Nurma or deva kapas (Gossypium religiosum), would seem to be 
rrrown only to a small extent, chiefly near temples and the dwellings ot 
ascetics. It is used in making the caste thread (Jayidi)*’ Before passing 
from this subject it may be pointed out that the above opinion as to the 
value of Nunna cotton, is most probably greatly over-estimated. 

A far more serious error has, however, been made in regarding one 
of the conditions of this species as a form of G. herbaceum. This has been 
cleared up by Todaro, who has isolated as species many forms hitherto 
viewed as but cultivated races. Some of these he has associated with w. 
arboreum, others with G. herbaceum. While viewing Todaro as having 
materially advanced the study of the species of Gossypium, we are not pre¬ 
pared to agree entirely with him that G. Wightianum and G. neglecuiiru 
are good species. 'They are perhaps at most varietios, if, indeed, they are 
anything more than hybrids, derived from the two originally Asiatic (or 
Old World) species, represented by G. arboreum and G. herbaceum. 
But, whether species, varieties, or hybrids they are, however, of such import¬ 
ance as to necessitate separate recognition, and the following passages, 
compiled from all available sources, are intended to allow the reader to form 
his own opinion as to the desirability of their retention or separation 
from the Linnean types. 

Todaro’ s separation of G, arboreum, £, a into two forms may be exhibit- 
| ed as follows : — 




Conf. with 
pp. 8 - 14 ; 53; 

102; 103; 

1195 1345 
142. 


1 u G. arboreum, proper . 

Diagnostic Characters. —Arborescent, cultivated in garden' only or near 
I temple? ; not a regular field crop. [saves, 5-7 lobed with an extra tooth in the left 
side sinus (or both sides) of the central lobe ; thick, leathery, sub-glabrous or with 
short, abortively stellate hairs on the leaves and longer hair:; on the petioles ;>nd 
I young stems*, lobes bri "tie-tipped : petiole long, rigid: stipules falcata. Inn or- 

I escence axillary, generally one-flowered ; peduncle about $ the length of the petiole, 
but jointed above the middle, bearing a small leaf and two stipules at the joint. 

1 Flowerz small, purple, a little less than twice the length of the bracteoles; brae- 
teolcs mediuifO-sized, base with round cars, apex ovate, acute toothed or sub-entire. 
Ovary rounded; seeds with greyish black velvet underneath the floss. 

Todaro figures this plant, as well as G. sanguineum, Hassharl , on Table 
I.: wc* regard both these as representing the Linnean plant. The differences 
in sangulr.eum are very slight :— purplish stems, petioles, and bracteoles ; 
lobes of the leaves scarcely constricted at the base, and lower pair much 
smaller than the others; bracteoles, as a rule, more deeply toothed. 
Wight’s fc.y t. 10 (taken from Royle, III . Him. B f . f t. 23, f. 2), is a very 
indifferent represent;*/ion of G. arboreum; in fact in hairiness and shape 
of bracteoles it more nearly resembles the form indicated above as 
G. sanguineum, Hasskarl. G. arboreum is the Hanna or Deo cotton of 
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G. neglectum, Tod. 

Diagnostic Characters.— A large bush, chiefly grown as a field crop, and 
sometimes Seen not more than iS inches high. Leaves, 3,5, 7*lobcd, but extra tooth 
in sinus less distinct and lobes more linear and simply, acute, rarely bristle-tipped : 
densely coated with long spreading hairs, and, if hybridised with G. Wightiammi, 
having stellate hairs as well: stipules broad, linear. Inflorescence on short lateral 
branches, 2-4-flowered. Flowers yellow with purple centre or yellow with purple 
tinge (Todaro doubts the flowers being ever pure purple, as in G. arboreum, ro 
that the so-called purple-flowered field crops, of indigenous plants, are either G. 
arboreum or hybrids of that species) : hr act colas very large with greatly elongate 
lateral ears but in shape above ovate acute, toothed. Ovary pointed, boll of cotton 
sometimes elongating from the capsule so as to resemble a kidney-cotton: seed 
with green velvet below the floss. 


Conf. with 
pp. 8-14; 985 
io 2 ; 1 11 ; 

1 '8; 129; 
*34J M 2 *’ 
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An excellent plate of this plant will be found in c< The Field and Garden 
Crops” under the name of G, herbaceum. Parlatore’s plate of G. arboreum 
represents, on the whole, the Garo long-boiled condition of G. neglectum 
except in the colour of the flowers, and Wight’s Ic., t. 11 (taken from Conf. with 

Royle , l.c. t. 23, f. /), is a good illustration, except in the fact of the in- P (, °» 
florescence being shown solitary flowered, which it rarely is in typical 
conditions of this species—the radhia and manua cotton of Upper India. 

Todaro says that, having cultivated this plant for fifteen years, he never 
saw it with red flowers but always yellow and of a brighter tint than in 
G. herbaceum or G. maritimum—more resembling in fact the flowers of 
G. Wightianum. But Roxburgh’s Dacca cotton, which Todaro refers to 
this species, has the petals tinged with red. G. neglectum is extensively 
cultivated in Bengal, the North-West Provinces, and the Panjab, con¬ 
stituting to a large extent the so-called “ Bengals” of commerce. 

For probable hybrids of this species, see the remarks under G. herbaceum. 


I. 

(Far II. see p. r6 .) 

THE ARBOREUM SERIES OF COTTONS. 

Vern.— Nurma, deo'kapas, Hind., ( Borailli , tangori? Dacca) BenG. ; j 
Budi kaskom, bhoga kuskom , Santa l ; Bogali , nurma , Bundel.;, 
Manua, radhia, nurma, N.-W. P. ; Kapas, Pb. ; Mannua, deo, C. P.; , 
Deo kapas, Bomb.; Deva kdpusa (according to Sakharam Arjun), j 
Mar.; Deo kurpas (God’s cotton), Mysore; Shorn paratie (according : 
to Ainslie), semparuthi , Tam.; Patti, Tel.; Nu-wa (according tp I 
Mason), Burm.; Kdrpdsamu (according to Elliot), Sans. 

References— Roxh., FI. hid., d . C.B.C., 5/p; Dab. & Gibs., Bomb. j 

FI. Sujp.. 8; DC. Origin Cut:. PL, 405; Graham. Cat. Bomb. PI ., 15: j 
kar W. Elliot, hi. Andh. y 84, r.:6 ; Rheedc, II ext. Mai.; humph. A mb. ; j 
Burm. FI. hid. ; Mason , Burn:-.. & Its People , 5/$, 75$ ; Hove, Journal 1 
of Tour in Bombay made in 176/ ; Ain?; \\ Mat. Ind., II., 284; Dymoek, 
Mat. Med. W. Ind., 2nd Ed., rro; Pharmacog. hid., 225; Bcnl.fr 
Trim.. Med. PL, 37 ; S. Arjun, Bomb. Drugs, 17 ; Lisbon, U . PL bomb., 
228; Royle , Cult. & Com. of Cotton in India , i. J '-145 ; Prod . Res., 221. 

In the fours. & Trans, of the Agri-Hart . Soc. of India, frequent menzim: is 
made of Nm ma cotton : <•/' these the following may be specially cited : — 
Trans. V . (Pro .), 6$ ; V II. ( Proc .), If; Jour. (Old Scries), L , 278 ; II., 
437 ; IV., J08; XL, 295, vt scq. ; (Hew Series) II. (Proc. ’ Jo), 
XL VI. 

Habitat.—The typical condition of this species is a low tree or shrub, 
met with in garden cultivation throughout India. Except, perhaps, in a 
state of hybridisation it rarely occurs as a field crop, but, as explained 
above, it see ms probable the purple-flowe red indigenous cot ton crop, men¬ 
tioned by many writers, is of this nature. The chief commercial form of 
this species is however, the plant isolated by Todaro under the name of 
G. neglectum. 
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Cultivation. 

G. neglectum is extensively cultivated as a field crop. It has bright 
yellow flowers, and deeply palmatelv segmented leaves, which in shape are 
scarcely distinguishable.from G. arboreum proper, except in that they arc 
more herbaceous and very much more hairy. How far G. neglectum, 
Tod., may, by future observers, be confirmed as of specific value, we are 
not at present prepared to affirm. It seems, indeed, quite likely that it 
may prove but a hybrid between G. arboreum and one of the plants be¬ 
longing to the series which we prefer to continue designating G. herba- 
ceum. But whether species or nybrid, there is nothing gained, but, on 
the contrary, everything lost, by swamping so important a crop—the 
Bengals of Commerce-with either G. arboreum or G. herbacenm. To 
this species Todaro refers all the China and Dacca cottons described 
by Roxburgh as forms of G. herbaceum, but while some of the Dacca cot¬ 
tons seem to be of this nature, others most certainly are not. There is, 
however, a much stronger taint of G. neglectum in the cottons of Eastern 
and Northern than in Western India, where G. Wightianum becomes the 
prevailing form. The long-boiled Garo hill cotton agrees admirably with 
Todaro’s description of G. neglectum, and the cottons of the Santal 
country are very similar, though they differ, not only from the Garo cot¬ 
tons but from each other. The Rev. A. Campbell, of the Santal Mission, 
who has kindly furnished admirable botanical specimens of the two cotton 
crops of Manbhum, informs us that they are grown at different seasons, 
and are quite distinct, being known as Bhoga-kaskom and Budhi-kaskom 
respectively. The latter ( Budhi ), he says, is generally grown in gaidens 
or on the homestead lands. It flowers in November and yields a larger 
crop than the former (Bhoga), but, as it requires a richer soil, is much less 
cultivated. The Bhoga is t.he staple crop of Manbhum. It is sown in June- 
July and flowers in October ; in rich soils it attains a height of 4 feet 
but is more frequently met with from 2 to 3 feet in height. Mr. Campbell 
also alludes to a third form of cotton known as furgundu As he has not 
furnished a sample of this we arc unable to say what it may be : it is, 
however, sown on high lands in June-July and flowers after the rains 
The floss is slightly red coloured but of good quality and well thought 
of for making cloth. It has a stronger fibre than Bhoga, but the yield is 
considerably less, so that it is by no means so popular. Th? difference 
between Bhoga and Budhi as seen in the herbarium is, however, so slight 
that it is impossible to give a description ihat would isolate the one from 
the other. They are both forms cf, or at least are allied to, G. neglectum, 
Tod., and it would thus appear that that species has been sufficiently cul¬ 
tivated to give origin to races that are grown at different seasons of the 
year. If after all we accept G. neglectum as but a hybrid, some of its 
forms approach G. arboreum, while others have a stronger strain of G. 
herbaceum. 

On many parts of the Himalaya cotton cultivation is prosecuted to a 
limited extent, ascending in Kumaon, Garwahl, and Murree, to altitudes 
close on 5,000 feet above the sea. The plant grown in the Simla district 
is apparently a hybrid stock, having a strong taint of G. arboreum, and 
much resembles the Scmparuthi cotton of South India. Mr. Vaupel! men* 
tions a shrub met with in the neighbourhood < 5 f large towns in the Eastern 
districts of Gujarat, in spots most favourable for irrigation Its wool, he 
states, is the finest of any, of a beautiful silky staple, upwards of an inch 
in length, and only used in the manufacture of the finest muslins. It Is, 
he adds, but sparingly cultivated. Nurma cotton is also specially men¬ 
tioned as a very fine cotton sent from Khorassan, and, according to several 
writers, is well known in Malwa. Dalzell and Gibson fell into the error, 
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frequently made some twenty or thirty years ago, of assigning to this spe¬ 
cies the name G. religiosuin, Roxb., but they call it by its most general ver¬ 
nacular name Nurma and speak of it as “ arboreous, slender, hardy, hav¬ 
ing the habit of a tree; cultivated rather extensively in the North-West 
Gujarat as a triennial (?), also in Sind. It derives its name * Deo kupas' 
from being most extensively used for the sacred thread of the Banians, 
MoonjP There would appear to be little doubt that the plant referred 
to above was a form of G. arboreum. With reference to the remarks 
below, on Hove’s red-flowered cotton of Bombay, it is interesting to notice 
that Dalzell and Gibson’s Gujarat field crop of G. arboreum is very pro¬ 
bably one and the same as that described by Hove in 1787. 

The Transactions and Journals of the Agri-Horticultural ^Society of 
India teem with papers and reports on cotton, but only from about the year i 
1850 do these deal at any length with the indigenous growths. The foi- 1 
lowing passages may, however, be given in this place as presumably ailud- 1 
ing to G. arboreum. So long ago as 1837 a Mr. D. F. McLeod of Seoni 
(Central Provinces) furnished the Agri-IIorticultural Society with two \ 
samples of tree-cotton, both of which appear to have been G. arboreum, L ., 
as defined -in the Flora of British Bid: a. These were then known as 
Munnooa and Deo. The former was a green and the latter a black seeded 
condition. They were perennials and ‘'yielded their cotton in the hot i 
weather, and not as the common country annuals, at the close of the rains. 55 ' 
“ These varieties are planted,’ 5 says Mr. McLeod, “ by the natives near their | 
dwellings, with a view to shelter, and the produce is chiefly used for mak- 1 
ing Brahminical threads. The Munnooa is also cultivated extensively in 
fields on the ranges east of Mirzapore. 55 it may be surmised that the ! 
Munnooa cotton of the above passage was G. ueglectum, Tod., and the Deo } 
G. arboreum, L. 

In 184.2, an interesting enquiry was instituted into the subject of the | 
Chanderi (Gwalior) cotton, from which the once famous muslins were ( 
made. This was at first attributed to G. arboreum, but Mr. C. Fraser and 1 
other writers assigned it to a peculiar form ( Bararia ), a Berar cotton, grown 
on a imited number of fields around two villages, or simply to imported ‘ 
Berai cotton. Incidentally, however, Mr. Fraser also deals with the sub¬ 
ject o. Nurma cotton, remarking that it was found all over Hindustan, but 1 
m Chanderi was “ never employed, nor grown in large quantities. The: 
plant stands about seven feet high and is bushy; solitary plants are met ' 
with occasionally in private gardens, and the produce'is‘worked up into ! 
Brahminical threads for the higher classes of society. 55 (Jour. A^i-Hort. I 
Soe., Old Series , VoL /., 278.) I he Chamber of Commerce, Bombay, in 1 
their Annual Report for 1842-43 refers to the two forms of Nurma cotton * 
grown in Broach, by Dr. Burn. One of these, Dr. Burn wrote, was i 
2 very fine, soft, strong, long, and clear-coloured staple, superior to the i 
best Broach, and which would compete with the very best American short- 
staple cotton.., could it be produced in sufficient quantity .' 5 The Committee i 

in their renort on the samnles minnuriml tliie _.i._. ' 

extremely 
of so choi 

parently done in t his direction, and the Cotton "referred to is now probable > 
completely lost. But it would, perhaps, be unsafe to assign, to am known i 
form of G arboreum. so flattering an opinion, the more so when the identi- ! 
fication of the plant referred to is dependent on the mere assertion that it ' 
v.as a form of A urnta. Long before the date cf the above report, numer- [ 
ou= experiments iiad been made in acclimatising most of the Amerean 1 
cottons, and it is, therefore, possible that the fibre may have been ■ ot from ! 
one ol the larger growths of American which often assume the size of the I 
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ort on the samples supported this opinion, idding that, «• u wa¬ 
de advisable that steps should be taken to extend the cultivation 
:hoi< e an article of Indian produce.” Nothing was, however -id- 
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Indian tree cotton. Peruvian cotton, for example, is, like G. arboreum, 
frequently met with near temples and grows into a large bush or tree. 
Mr. Blount, Government Cotton Planter, in a ‘report (1845) on the cottons 
which he found the natives cultivating in GoruCkporc near Benares, men¬ 
tioned, however, what appears to have been the same two forms of G. arbo- 
reum. These were known as Bogali and Narnia. The former, he wrote, was 
grown as a field crop, being sown at the commencement'of the rains, and 
the latter raised near huts only. Both these plants produced their fibre in 
February and March. The ordinary cotton of the district —that most ex¬ 
tensively cultivated—he contrasted with these, stating that it was known as 
Kuhli. "h was planted in February and gathered in June and July. There 
would seem little doubt but that, like the Munnaoa cotton of the Central 
Provinces, the Doga!I must have been a field crop which nearly, if not ab¬ 
solutely, answers toTodaro’s G. neglectum. Many subsequent writers 
dwell on 4 the tree cotton, 3 4 the rcd-flow'ered cotton, 3 ‘ the Nurma cotton 3 of 
the Benares Division of the North-West Provinces—a peculiar and perfectly 
distinct crop from the ordinary cotton of these provinces. . 

Turning now to Bengal : in a long and most instructive report on the 
indigenous cottons of Eastern Bengal, written by Mr. T. Allan Wise in 
|une i860, much light may be assumed to be thrown on the subject of 
Todaro’s G. neglectum. From that paper, there would appear to be consi¬ 
derable likelihood that two or three of the Dacca cottons are forms of 
G. arboreum, one most probably G. neglectum, Tod. Whether that form was 
actually (as Todaro asserts) the reddish-tinged plant, with pointed leaves 
(described by Roxburgh as a variety of G. herbaceum), may be open to 
doubt. Mr. Wise specialises eight forms of cotton as found in Eastern 
Bengal, vir. t (1) Tipperah Hills cotton : (2) Sheraj cotton: (3) Bogga cot¬ 
ton : (4) Borailli cotton : (5) Dacca cotton : (6) Dacca Tan gar i cotton: 
(7) Common Bengal cotton: and (S) Foreign cottons lately introduced. 
We shall revert to the subject of most of these cottons under G. herba¬ 
ceum ; but it is desirable to deal here with those that appear to belong 
to the G. arboreum series. The Sheraj cotton, Mr. Wise states, “ very 
probably comes from the Garo hills. It is considered, after Borailli , the 
second best cotton found in the bazars of Mymensing, and from it the cloth 
worn by the better class of natives is made. It is bought by the ryots in the 
bazdrs for their wives and daughters to spin into thread, which they sell to 
the professional weavers to make into cloth for the markets. 33 The Bogga 
was a very inferior sort of cotton, u-ed in making the do-sutti or * £ two- 
thread 33 cloth employed for sails. It was said to come from the mountains 
of Assam. The Borailli “ is the finest kind of cotton procurable in these 
marts, and from it is made the very fine thin cloths which the landed pro¬ 
prietors and wealthy natives arc fond of wearing, it is the largest cotton 
plant I know, reaching the height of some eight or nine feet, with beautiful 
drooping branch' .,, which, if erect, would measure more, and, as it is a per¬ 
ennial, must be very profitable ; but itonly grows in high village lands quite 
clear of inundation. It bears pods every month in the year for three or four 
years in succession, and being in every way such a difterent plant from 
any of the Dacca kinds, I am inclined to think it is peculiar to Mymen¬ 
sing district, or, more probably, is a foreign kind imported here by some 
of the tarly Portuguese settlers who had large villages in the district. 33 
The cotton plant of Dacca, from which the famous muslins were made, was, 
Mr. Wise informs us, in his time, an annual crop, found on the low-lying, rich, 
alluval lands, which were periodically inundated. Ii was sown in September 
or October, in lines, between which chillies were grown. In connection 
with the account given above of Santal cottons, a has been stated that, al¬ 
though the two crops there grown differ materially from an agricultural point 
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of view, they are botanically almost identical. To what extent all the Dacca 1 
cottons may, in the same way, be but forms of G. neglectum we cannot 1 
discover. That that species (or hybrid) actually does occur in Eastern Ben¬ 
gal we have no doubt, but we have seen specimens of what we take to be G-. 
herbaceiun, var. obtusifolium, from Dacca, as also others that appear to be 
hybrids of G. neglectum with G. Wightianum. It is thus impossible to 
determine to what species, varieties, or hybrids Mr. Wise’s eight Dacca 
cottons belong, more than to discover which of them may have been the 
Dacca cottons examined by Roxburgh and which Todaro consigns col¬ 
lectively to his G. neglectum. 

It seems highly probable that the Sheraj and Boratlli cottons, at least, 
are forms or hybrids of G, arboreum, while the Dacca Tangori cotton, the 
cultivation of which is now practically abandoned, may have been G. neg- 
lectum. Speak mg of the Dacca Tangori cotton Mr. Wise remarks that it 
was grown on high lands and appeared a species peculiar to the district. 

“ I t grows on the high red clay lands to the north of Dacca and attains the 
height of five feet. It is sown in July and the crop reaped in February. 

It bears a light crop for two or three years, and is probably the same kind 
that formed the attraction to Cospassia and the rest cf these jungles which 
once teemed with a wealthy people who had brick houses, tanks, &c., all ! 
now in ruins, but which seem to have been graduallv relinquished. Thus 
only a few years ago at Sodapore, a vi'lage to the north-west of Dacca, lar | 
fields of this cotton were sown, but now not a single patch is to be found 
there 1 lie rayats say it is loo troublesome to cultivate, but I doubt rather 
they do not manage it properly, do not allow the land to lie fallow every 
fourth year as was formerly done, and the crop is consequently aban- 
dom d. {Agrt -Hort. Soc . Jour., Old Series , Vol. XL, lx.) 

In a more recent report (written by Mr. H. d. S. Cotton, 1876) “on 
Cotton Cultivation in the Interior of Bengal/’ the recognition of two forms 
01 arboreous indigenous Gossypium is placed beyond doubt. Of the north¬ 
ern parts of Rajshahye he wrote : “1 he varieties are locally known under 
three names, viz,, Boya-bonga , . Chcngta-bonga, and Bura-uiuri. Mr. 
rasson, the Joint Magistrate who drew up the report for the district, 
says :-—* I here are certainly two strongly-marked varieties, both aopa- 
rently G. arooreum, though neither answer the description exactly. "The 
irst ol these is an erect, ligneous, slcnder-looking plant, growing six or 
eight feet high, with three or generally fivc-lobed palmate leaves; lobes 
acute, elongated, and lanceolate. The flowers large and showy, reddish | 
pink in colour, with purple claws. The bracts of the outer calyx are 
cordate-ovate, cither entire or obscurely tiidentate at the apex ; capsules 
large and thrce-celled; seed, black, slightly covered with greyish fuzz, 
i he cotton !s fine and silky., but of extremely short staple. “This variety 
is called Chengia-bonga or Bon kapas.' ” 

Bel ore proceeding to gi ve M r. Fasson’s account of the second form, 
t may be here, remarked that the above plant would seem to be unmis- 
takeablv a form 01 G. arboreum. The fact of its having loaves some- 
imcs thue-l,.byd, and still further of its bung a field crop, would lead 
ln^f S ^ P r S, n° n / tlKli 11 ma >' l ;lvx been - hybrid of that species wfth 

thai thkdc ?h, herb , a n eum and rherc seem no room for doubt 

that this is the red-flowered form of G. herbaceum alluded to by many 

popular writers. But m addition to the colour of the flowr. we have ’he 
character . , the seed and the deeply-eut leaves, with acute elongate and 
lanceolate lobes-characters that clearly point to its having been either 
a cultivated state ot G. arboreum or some hybrid with a powerful strain 
from that species. Whether this form stilf exists we have no ineans of 
saying; but the question of a possible improvement of Indian stock would- 
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seem to hinge upon the possession of all the early forms, and this is cne 
well worthy of being followed up. 

We turn now to Mr. Fasson’s second variety. This is described as 
having had broader leaves, sub-acute lobes, and more deeply toothed 
bracteoles, the fruit, 5-celled, the staple less plentiful though longer, and 
fuzz of a grey colour. This is the Boya-bonga, and by Mr. Fasson was 
thought to "be "Roxburgh’s G. obtusifolium : it was, however, more probably 
G. neglectum. 1 

Mr. Cotton’s valuable report, from which the above passages have 
been abstracted, contains much of great interest regarding the cottons of 
Bengal; enough to raise’ the hope of possible future good work, but not 
enough to solve a’l the obscure problems that involve the subject. In 
Bhagulpore the tree-cotton grown near the villages is said to have been 
known as gajcr , a perennial which yielded a crop for three or four years. 

The long-boiled condition of the Garo cotton has led to its being often 
spoken of as a kidney-cotton. It is, however, quite different from G. acu¬ 
minatum, Roxb ., G. vitifolium, Lamk ., G. brasiliense, Macf and G. 
racemosum, Poir, the kidney-cottons. It has in fact a much closer resem¬ 
blance to G. peruvianum, for in both the seeds have an under-coat of 
velvet. The long-bollcd condition is, moreover, not due to a mechanical 
union of the seeds, as in the kidney-cottons, but to a firm intermixture of 
the wool which holds the contents of the capsule together in a mass, often 
in the case of the Garo cottons, protruding to a length of three to six inches. 
The matted character of the Garo cotton suits it, in an eminent degree, to 
one of the purposes for which it is employed. In weaving a sort of quilt, 
the tuft of wool from a seed is said to be placed, by the hand, within the 
weft of the texture and thus firmly fixed, on the upper surface, forming 
rows which in a dense mass, imitate a thick and crude plush. 

We have incidentally alluded above to Dr. Hove, but it may perhaps 
be as well to discuss in this place more fully the inferences to be drawn 
from that indefatigable traveller’s labours. "He was sent to India appa¬ 
rently by the British Government, in 1787, to report on Indian cotton and 
cotton goods. From the treatment he received in Bombay it may be in¬ 
ferred that, for some unaccountable reason, the East India Company did 
not look with approbation on the object of his mission. He lived for two 
years among the people, the guest in most cases of the Native Princes and 
rich proprietors, and devoted himself to the study, of cotton. He was pre¬ 
sumably an expert on the subject and therefore probably familiar with all 
the American cottons then to be found m the European markets. On one 
point his silence is significant; he nowhere came across any cotton which 
suggested a resemblance to American forms. G. hirsutum (the New 
Orleans and Georgia cottons) grown, at the present day, to a considerable 
extent, in many of the districts where he explored, were not found by him, 
and, indeed, the first record of their introduction was not until 1811. In 
the face of thic negative evidence we have Roxburgh’s description of G. 
hirsutum, G. religiosum, and G. acuminatum. Of the two former, the 
father of Indian botany wrote that they had only recently been introduced 
into India, but of the latter he remarked, “Said to be a native of the 
mountains to the north and westward of Bengal. I do not find that this 
species is ever cultivated. It is readily distinguished by its superior size 
and large black seeds, which adhere firmly to each other.” The three 
species named most undoubtedly belong to the American series of ccHtons, 
with large broad leaves and deeply laciniated bracteoles. Royle, in his 
account of G. acuminatum, Roxb largely removed the hesitation with which 
Roxburgh ^poke of its habitat, for he affirmed that It was a native of 
the mountain tracts in question. Todaro seems to have accepted this 
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assertion, and he gives no other region as the habitat of the species. | 
Since the time of Roxburgh, however, no collector has recorded G. acu¬ 
minatum as found anywhere except in those gardens and farms where 
efforts have been made to acclimatise exotic cottons. The Calcutta Her- j 
barium possesses specimens dried from plants grown in the gardens. In¬ 
deed, G. acuminatum is much less frequently cultivated than G. peruvianum, j 
to which species Royle incorrectly referred Roxburgh’s plant. It may, in 
fact, be said that Peruvian cotton is to some extent cultivated in the Madras 
Presidency. It is the large-leaved and conspicously flowered species with 
immense bracteoles, of which specimens have been contributed by several 
officers in South India. As already remarked G. peruvianuin ha& velvety 
seeds free from each other, but in foliage, flowers, and bracteoles it much 
resembles the kidney cottons. . j 

But Roxburgh, in addition to the three species named, also described ( 
G. barbadense (Bourbon cotton), remarking that it had then been only re¬ 
cently introduced. Seeing that Roxburgh practically began to study the | 
cottons of India about the time of Hove’s visit, these distinguished botani- J 
cal pioneers may be said to have found the cotton crops, at the close of 
the la^t century, to consist of forms of the plants generally known as G. 
arboreum and G. herbaceum. Indeed, Roxburgh questioned the former 
species being ever grown as a field crop, and, as already stated, he appears 
to have classed the yellow-flowered form (G. neglectum/TW.) under G. her- i 
baceum. He was however, in considerable doubt regarding G. arboreum, ! 
and probably rightly conjectured that the Cudupariti of Rheede (Hort, 
Mai. p . 55, t. 31) might prove a distinct species. This Todaro refers ! 

to his G. aeglectum, but as opposed to this arrangement it may be pointed 1 
out that, according 10 Roxburgh, the most characteristic feature of the j 
Cudupariti is its round fruit, a character which would place it with G. arbo¬ 
reum proper. This confusion may, however, be accepted ns indicating a 
recognition, on the part of Roxburgh, that there wore two forms of G j 
arboreum. He does not seem to have entertained the idea that the field ! 
crops with “ petals tinged with red,” and those with yellow flowers but with 
the foliage of arboreum, might be hybrids of that species, and probably had J 
not seen the red-flowered growths of which Hove wrote. Have, in act, j 
found (hree forms of cotton in Western India, but as his report was not j 
published till 1851, Roxburgh appears to have remained ignorant of j 
Hove’s discoveries. The three cottons seen by Hove were—(1) a yellow- 
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many features of Hoves red-flowered cotton that justify the suspicion 
that it was a hybrid, with a pronounced strain of G. arboreum He wrote 
of this cotton in t ambay on the Oth November as then in full bloom with j 
scarlet flowers, and quite another species /ram the yellow-flowered b:.sh 
grown at Di-oll in Broach. “ On my journey,” he continues, “ to Kerwan I 
in Cambay, for the space of 16 miles, wherever I cast my eye, I could 1 
see nothing else but cotton plantations. Where the soil consisted of a 
clnv those districts were planted with the yellow sort, and those 


heavy 
which * 


1*1 . 1 r 1 JL . . '•‘ivicuvn OUl C* 4.1 l I iXiStf 

/Inch consisted of sand, or were situated higher from the adjacent ground I 
were planted with the red species.” He then roes on to <av tKn • o l l 
second year the rod-flowered bushes grow to a height of seven feet but I 
in order to make them bushy and to cause then, to yield a large crop, they I 
have to be twice pruned,-once when they are only three feel hi'dt. the 
shoots arc then cut down by a foot, and the second pruning takes place 
after the first crop has been collected. At Desbcrah in Broach, he was i 
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told, the red cotton was known as Dyva Nervia Capass. As seen at 
Sabermatty it had blossoms of a prodigiously large size, not unlike “the 
Gossypium arboreurn on the coast of Guinea.” At Sunerwara the red- 
flowered species was called Semul. One of the most remarkable features 
of Hove’s account of the Bombay cotton cultivation, one hundred years 
ago, is the stress he lays upon the necessity for free irrigation, with yellow- 
flowered cotton, which in this respect differs, he adds, materially from 
the red. 

The third form of cotton seen and described by Hove was a form from 
Kathiawar which he saw accidentally. At Hanley village, close to the river 
Dahder, he came across a solitary plant of this cotton, which, he was told, 
had come from Junaghar in Kathiawar. The cultivation of this had been 
abandoned at Hanley because the plant formed so dense a bush as to kill 
the grains grown between the rows of the cotton plants. It was large pod¬ 
ded and a more luxuriant plant than'either of the former two sorts. Hove 
expressed astonishment that it had not taken the place of the yellow and 
red-flowered ordinary sorts. This was explained, however, for it not only- 
suffocated the grains grown with it in the same field, but “ possessed such 
a sweetness by nature that the insects destroyed the greatest part before 
it came to full perfection.” It was apparently not so destroyed, however, 
in Kathiawar, for Hove was told that to the merits of this cotton the 
people of that region owed their reputation of being the most prosperous 
in all Guzerat. What cotton Hove here alludes to seems open to grave 
doubt, but it could not have been an American exotic, or he would most 
probably have recognised it as such. In theremarks under Bombay it will 
be found Kathiawar is shown to be, even today, famous for many kinds of 
cotton and some of great merit. 

In another passage Hove alludes to the roots of red cotton being much 
more bitter than those of the yellow, and states that in consequence they 
were used as a medicine for fevers. He also came across a khaki- col¬ 
oured cotton, but his description is too imperfect to allow of any opinion 
as to whether or not it was Nankin, the produce of G. religiosura, which 
Roxburgh shortly after described as occurring in India. It should be 
here added that all the wild cottons are reputed to have yellow flosses, 
rind that several of the forms of G. herbaceum and one or two of G. arbore- 
um have also yellow-coloured flosses, while the cotton from G. religio- 
sum is by.no means always yellow-coloured. 

This brief notice of the Indian forms of G. arboreurn and G. negicc- 
tum may now be concluded by the remark that, according to DeCandolle, 
G. arboreurn came originally from Africa, where it has been seen in a wild 
state. From this opinion Masters, however, appears to dissent (see the 
remarks under G. barbadense), for he states that the wild plants found at 
the present day in Africa are more nearly allied to G. barbadense. 

Medicine. 

In the above remarks it may have been observed that Dr. Hove is 
quoted as the authority for the statement that in Bombay the root was 
at his time used in the treatment of fever, as it had the reputation of being 
more bitter than that of G. herbaceum. Dr. Dymock says that “in the 
Konkan the root of the Dcokapis (fairy or sacred cotton bush), rubbed 
to a paste with the juice of patchouli leaves, has a reputation as a pro¬ 
moter oi granulation in wounds, and tlie juice of the leaves, made into 
a paste with the seeds of Vernonia aathelniintica, is applied to eruptions 
of the skin following fever. In Pudukota the leaves, ground and mixed 
with milk, are given for strangury.” In the United States Dispensatory 
the bark of the root of G. herbaceum and other species is officinal. 
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Special Opinion.- § “The petals of the red cotton flower, squeezed 
and soaked in human or cow’s milk, is used as a soothing and effective 
application for conjunctivitis of infants.” {.Surgeon-Major Thomson, U D 
L.I.E., Madras). 

II. Gossypium barbadense, Linn.; FI. Br. lnd., I., 247. 

The American Cottons. 

For the purpose of the present article, all the American cottons arc 
treated ot collectively, but those only in any degree of detail, that have 
been successfully acclimatised in India. The New World cottons are re¬ 
cognised by most authors as the forms with broad (oniy half-segmented) 
leaves and ovate obtuse, deeply laciniated bractcoles. The leaves in the 
groat majority are sub-glabrous, those of typical Asiatic origin being very 

Z.,,I h r °, |,a n ,llC [ 8itl ’ in the specific value of the under-wat of 
tomentum, which clothes the seed (in many forms of Gossypium) but it 

Asiatic' r ff i y pr °q?b lc that that peculiarity was originally Confined to 
sccdl^ :ottol >s. 1 he further peculiarity of a series of cottons having the 
seed., mt Jtanically united into a kidney-like mass would, on the whole, 
npp< at also to belong to certain American cottons. The species here 
covcrv of Am’ 01 - V "f mcd ,' ate American n'iffin. were, at the time of the dis- 
Peru \ nd tegfigar*" CUltiV ‘ lti0n f,0m " le ^ lndieS 
• r ^ ^eograghica! distribution of the series, according to Humboldt ! 

lati , tU f de ’ or " herc lhe a "™ a > tempe afure 52 from DlstP ""* t,on - 

proves with proximity to the sea, but it cannot be^ 

Thus Lhe'cut ten n° c ^ mate or 0 position within the area of distribution. 

sggiiipspssa 

£*&-»•? 

Dr. Maxwell T Masters (Jour. LinnsTxiX-!} \ i 
entirely new turn to the enauirv into tC , a ” 2 llns S lven an 

manifestation aoDarentlv of ihl ? ° ‘ • r ! >callefl American cottons. A 
tropica! Africa P jt hv llc-n } 5 P e 1S A- 10 sa >' s > the prevailing one in 
stale of cultivation wlr Hko n1 ’ ° H Africa " travellers, in a I 

Rovuma valleys i.-nr likeTsad^in a>? hc Zambesi, Shire, and the 
On the western side ofe n r 0I ? <h ‘- Somali coast, 

species principally cultivated. Along the Vile l^ll'v * 1S a!so .. the 

as far as Khartum, G. hcibnceiim, d! Masters l ie’ °Tk 1 T’ cxUM,cl '"ff 
grown. lie fiirtlin- dr^rrih.'* n no * lv, ^ STers states, is the form usually 

which, there u.mld appear t b, „„ JT?'. 0 * ° f Goss yP ium ( G - Kirkii) 

African form. It i s interesting to n ficl^i 'f n tr Ti y lnJ 'genous wild 
Kirkii and G. anomalum as the only truly vildAfricah fo!m S re 5 ards . G - 
no mention of G arboreun. OnV 

has been'seen'wild S in^ Up^cr°Guinea~ < i'n lr ° P ' CP '' A ^‘ caai * d 

Kttypt.. So great a nunT fi.HT 

countncs that there is no room for doubt, but cultivation fiasco diffused 
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and mixed this species with others that it has been described under several 
names in works on Southern Asia.” DeCandolle appears to favour the 
idea that the cotton of Egypt, referred to by ancient writers, was probably 
derived from G. arboreum, grown in Upper Egypt. But he adds, “ Ihe 
Arabs and, afterwards, Europeans preferred and transported into different 
countries the herbaceous cotton rather than the tree-cotton which yields a 
poorer product and requires more heat.” 

It may be here repeated that authors agree in thinking all the truly 
wild species of Gossypium possess a yellow or Nankin colour. The de¬ 
scription of G. Stocksii, as given in the Flora of British India , may also 
be here repeated; it recalls, far more a hybrid or acclimatised condition of 
G. barbadense than suggests the idea of its being the original wild state of 
G. herbaceum. We have, however, not seen an authentic specimen of G. 
Stocksii, and do not, therefore, advance the above explanation authorita¬ 
tively. How far early cultivation and hybridisation may have to account 
for the mingling of types is open to grave doubt. Indeed, it is by no 
means proved that a hybrid between Asiatic and American cotton is pos¬ 
sible or impossible : authors are very nearly divided in their opinion. The 
alternative explanation of velvety-seedec} American cottons, a theory fa¬ 
voured by the African wild species and by G. Stocksii, would be the exist¬ 
ence of a series of species which, like G. hirsutum, possess certain of the pe¬ 
culiarities of both American and Asiatic cottons— a series of Gossypium 
in that case indigenous to both the New and the Old Worlds. 

The most characteristic features of the American cottons may be said 
to be in their more entire leaves. The upper leaves are in fact often only 
angled. The lower ones are 3- to 5- lobed, the lobes broad and often sud¬ 
denly acuminate, the sinus acute or at least not rounded, and never pos¬ 
sessed of supplementary teeth. The bracteoles in outline are almost obtuse, 
instead of acute, and are deeply gashed. Royle kept the kidney or Per¬ 
uvian cottons distinct from the Sea Island, Georgian, and Bourbon. From 
an economic point of view it would seem the more natural course to do so, 
for, in addition to their leaves being more deeply segmented, the seeds 
have the peculiar character of cohering together in a kidney-shaped mass, 
hence their popular name of Kidney Cotton. 
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(For /., see p. 7 and for III., see p. 26). 

. THE AMERICAN SERIES OF COTTONS. 

The following arrangement is practically that given by Todaro, but, as 
repeatedly stated, we consider some of the form 1 ' to be hybrids rather than 
species. That being so we prefer to retain the Roxburghian form of G. 
religiosum to any attempt at discovering what was probably the Linnean 
plant of that name. Todaro places the majority of the American forms 
in his 5th sub-section which he designates as Magnibracteata or those with 
a large bracteole, cordate, and deeply laciniated, and in which the seeds 
are free from each other. The others he assigns to his 6th section, Syns- 
permia, or those with adherent seeds. 

I, MAGBIBRAOTEATA. (For Session //., seep. 21.) 

A. Capsules small . 

Under this classification Todaro discusses several species, two, or 
perhaps three, only being of interest. These are : — 

(1) G. religiosum, Roxb. (? Linn.) 

Diagnostic Characters.— Leaves very hairy, with 3 tos triangular, acute or acu¬ 
minate, lobes; stipules cordate acuminate. DracteoU s deeply laciniate ; petals pure 
yellow r yellowish white. Seeds cover- d with firmly adherent short tawny down and 
long wool, which is either of the same colour as the down or white. 
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This species varies greatly in the thickness and colour of its velvety 
coat (on the seeds) and also in the length and fineness of the staple. 
Roxburgh wrote of it: “This green-seeded variety has only been of late 
introduced into India, where the cotton is much admired by the natives.” 
During the past fifty years, however, the cultivation of this cotton has gra¬ 
dually concentrated in the Deccan. It is of course also met with in other 
parts of India, but success has chiefly attended its acclimatisation in 
Dharwar and the neighbouring districts; the cotton is known in the trade as 
Saw-ginned Dharwar. This has come by many writers to be spoken of as 
a form of G. herbaceum, and indeed in the Flora of British India, it appears 
as a variety of that species. In foliage, flowers, bracteoles, and cotton, how¬ 
ever, it clearly belongs to the American series. In the velvety seeds and 
strong tendency to wooly stellate pubescence on the leaves it manifests an 
approximation to the Indian cottons, which may be due to hybridisation, 
indeed, in the Sutlej Valley, near Sum, a form of G. hirsutum occurs 
which appears a hybrid. It is there known as Nurma , and its flowers are 
often quite pink. This is almost identical with thcSahet kaskom cotton of 
Santal country. 

Egyptian cotton, at least the plant so called in India, is apparently a 
peculiar form of G. hirsutum, which in some districts has shown itself fairly 
suited to this country. Bamia cotton (once, though erroneously, said to have 
been a hybrid between ordinary Egyptian cotton and Hibiscus esculentus), 
is, according to Todaro,a hybrid between the Egyptian form of G. hirsutum 
and G. maritimum—Sea Island cotton. By cultivation in Italy Todaro 
found that it rapidly reverted to the latter species, never to the former. In 
Egypt, Sea Island cotton is perhaps grown to an equal extent with New 
Orleans. The Bami race, which appeared spontaneously, establishes be¬ 
yond all doubt, therefore, that the American series of cottons hybridise 
amongst each other. Further, if G. hirsutum be itself accepted as a hybrid, 
it might even be inferred, that it originated from G. maritimum with some 
plant belonging to the G. herbaceum series, since Bamia reverted to the 
admitted specific ancestor, G. maritimum, never to the doubtful specific 
form, G. hirsutum. Indeed, on this line of reasoning, it might still further 
be assumed that the failures recorded in the effort to fertilize Mew Orleans 
with Indian cotton, were due to the G. herbaceum ancestor of New Orleans 
being distinct from the Indian cotton, or to G. maritimum being the stronger 
element of its hybridisation, towards which it would readily pass by further 
crossing or by continued cultivation. 

(4) Gossypium maritimum, Tod., Cult, dd Cot., t. VII., p. 225. [Egyptian). 
Se.' Island Cotton ; (Bamia, a hybrid between Sea Island and 

References. — G. barbadensc, var. Sea Island, Roylc, Cotton in India, 146, 
tab. III., fig. 3 ; Wight , HI., PI. 2d B.; Gossypium barbadensc, Pari, in 
Sp. dci Cot., S 3 , tab. III. ; G. barbadensc, Masters, FI. Br. lnd., I., 347 
(non-Linn.); Bent. & Trim., Med. PI. (anexccllent plate), G. barbadensc, 
No. 37 ; Agri-Hort. Soc. hid. Trans., II., 13d, IS*> Jy 7 > 3 )Q, 403 ; ///., 
150; V., l 83 , 202 ; VIII., 226, 244 ; four. (Old Scries), I., 32 ; IX., Pro., 
70; X., 21 r; XI., 588; XII 1 ., Sel. 8ft. 

Diagnostic Characte us.—A glabrous annual, stem erect, much branched. 
Leaves, rotund ovate, sub-cordate, less than one-third cut into 3-5 lobes, or only 
angled, the upper ones entire; lobes ovate to lanceolate, oblong, acute, sinus almost 
rounded. Inflorescence solitary flowered, extra axillary ; bracteoles broadly ovate, 
cordate, not united together, at the base deeply laciniated; flowers yellow, often 
almost white, rarely fully expanding. Capsule ovate-conic, acute, 3-4 locular, C-9 
seeded : seeds black, glabrous below the floss. 

According to Todaro there are three varieties or rather hybrids of this 
pecies; v jumelianum, degeneratum, and polycarpum. Only the last- 
mentioned need be discussed in this place, but in passirg it may be said 
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that Bourbon cotton, which we are told was introduced into India in 1S04, 
belongs mainly to one or other of the forms of this species, or according to 
some .writers, to G. barbadense. The term Bourbon is in fact almost 
generic in its significance-—at least it is not specific, but. includes many 
widely different flosses. For many years c Heath’s cotton, 9 a form of 
Bourbon, found a ready market. It was seemingly the same plant which 
yields the staple, known up to the present day, as £ Salems. 5 (The reader 
is referred to the provincial section of this article wfiich deals with South 
Indian cotton, pp. 102-104.) 

G. maritimum var . polycarpum. Tod., t. VIII , is the hybrid already 
alluded to which affords the Egyptian cotton known as Bamia, This, as 
already stated, is viewed by Todaro {Cult., dei Cot., pp. 36-37) 2. s a hybrid 
between ordinary Egyptian cotton (one of the forms of G. hirsutum) and 
oea Island cotton G. maritimum. While admitting, however, that this 
is the nature of the plant in question, Todaro assigns it the position of a 
variety. He defines it as stem rigid, erect, rarely branched; flowering 
peduncles 1-3 in each axil, the lower one bearing one to two flowers. In 
, introductory chapter Todaro contends that Bamia cotton is, agri¬ 
culturally speaking, very interesting, because, not being branched, many 
plants can-be grown on a given space, and since more than one flower is 
1 at . e f ch node? y ,cId very great. Cultivated in Italy, on poor 
*ti ho ' vever » al i these advantages and assumed the ordinary form 
ot her. Island cotton. In a like manner the condition which Todaro 
designates as variety degeneratum was found naturally produced in a field 
containing Mew Orleansand Sea Island, but the seeds were not sufficiently 
fertile to allow of its being cultivated for many years. Gently 

Before dismissing the subject of Bamia cotton it may be remarked I 

the year T87? S on e th n f ai l corres P°ndence was conducted, from about I 

the year 1877, on that subject. Largo supplies of seed were obtained and the i 

fc™ 8 ‘dentally cultivated in every province of India, but in a 
rSS? 1 . nterest ceased, and it is not known tc what extent (if at all) 

cutaral DerLrtm n p °nt’ S p Ind ', a (s , 5 e Proceedings, Revenue and Agri- 
u ural * department Papers on the Experimental Cultivation of Bamia l 
•cotton m India-Juiy ,880). In the Kew Report for 1887, p? 26? a short I 
note occurs on this subject, in which the idea of Bamia being a hybrid be- 
Uveen Hibiscus esculentus and Egyptian cotton is repudiated Sh J D 

=l»ob»rc-for,«l : The 

than the ordinary kinds. 95 d Cg}P l ° require mort; irrigation 

Po/V/ e tk f A £ r '^'Horticultural Society of India (Mew Series) 

i 7 ?" 9 * in , the last^juoted passage Mr C L.’ 
aS TmI ' n thd ReVCaU0 «™ d Agricultural Depart: 
view of acclimatising Bamia coUon. PCnmeiUS conducted 10 I,ldla with the 
(S) G °s s ypiw» barbadense, Linn.; Todaro , Cult, dei Cot. > -4 

mt^ 

iswa ^ b - c “ “““ “i 

Tr.'fri: T "‘ n ’- •»> «’»■«/ n. 

this from G, maritimum^simpiy 
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were the words used by Linnaeus in his descriptive designation of G. barbadense, 
Linn., which very probably included G. maritimum. Todaro contends, however, 
that the confusion regarding this species is mainly traceable to Swartz, who de¬ 
scribed cultivated plants and says that in Barbadoes, there is a Gossypiuin with a 
three-Iobed leaf corresponding closely to the Linnean type, and which could not be 
included with G. maritimum. He therefore regards the Barbadoes plant as very 
possibly G. barbadense, Linn. This argument is strengthened, he thinks, by the 
fact that Sea Island cotton (G. maritimum) wa,s not cultivated in the West Indies 
at the time Swar+z wrote. 

After a critical inspection of all the plates cited, and a careful considera¬ 
tion of the meagre literature of these two plants as separated by T odaro, 
we do not think that they are likely, in the future, to be retained as distinct 
botanically. They are doubtless, however, worthy of separate recogni¬ 
tion, since they yield commercial forms of cotton, and thus, both agricultur¬ 
ally and commercially, are of interest. G. maritimum, Tod., is an annual 
plant, largely cultivated, while G. barbadense is perennial. We possess 
samples from various districts in Western and Southern India, that appear 
to be the G. barbadense, Linn., accepted as such by Todaro. Dr. Prain 
has also kindly allowed us to inspect a specimen of it which he collected 
in the Andaman Islands on Mount Harriet. It was there found in an 
arboreous condition and apparently' quite naturalised. 

It seems highly probable that this is, to a large extent, the G. barbadense, 
Roxb FI. Ind., p. 52/, which, he says, had been introduced into India about 
the beginning of the century from the Island of Bourbon—-hence its com¬ 
mercial name of Bourbon cotton. His remark regarding its introduction 
into Bourbon, from the West Indies, is interesting, since it somewhat con¬ 
firm:.. Todaro’s statement of its having been originally a native of these 
islands. There are, however, one or two difficult points regarding Rox¬ 
burgh’s Bourbon cotton. It is described as having “ leaves smooth, 
with five acute, short, broad lobes; ” “ colour of the corolla uniformly 
yellow. ,, These characters would ally the Roxburghian plant more nearly 
to G. hirsutum, but, on the other hand, Roxburgh adds, “ Seeds free, black, 
and without any other pubescence than the long, fine, white wool/’ From 
this it would appear that the plant should be assigned a place with G barba¬ 
dense, Linn., as popularly accepted, namely, the combined forms discussed 
above under that name and G. maritimum, Tod. It thus seems probable that 
Roxburgh did not separate these plants, and that his Bourbon may have 
been one of the numerous races of Sea Island cotton. G. barbadense, 
Linn., and G. maritimum, Tod., may thus be said to manifest a parallelism 
with G. arboreum, and G. neglectura, Tod., the latter in both cases being 
the chief field plant, while the former is more arborescent and much less 
frequently cultivated, but on that account the more entitled to recognition 
botanicallv. 

Wig hr s Illustration, 28 a (reproduced in a reduced form by Royle, 
Cult. Cotton in Ind., PI. III., f . 2) under the name of Bourbon cotton, 
has the broader, less segmented leaf of G. barbadense, but the 5-lobcd con¬ 
dition of G. maritimum. 

( 6 ) Gossypium peruvianum, Cav.; Tod., Cult, dei Cot., 240. 

Peruvian Cotton. 

This is said by Todaro to be a native of Peru, and to be cultivated in 
Spain. We have seen one or two samples of it from various parts of India — 
notably a good sheet from the Madras Herbarium. This was apparently 
cultivated at Triplicane by Dr. George Bidie, C.I.E. 

In foliage and bracteolcs it much resembles G. acuminatum, Roxb., but 
the stipules are very large, being fully an inch and a half long and the leaves 
thicker, smaller., and tlie segments more constricted at the base than in G. 
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vitifolium and G. brasiliense—the kidney cottons—with which it was con¬ 
fused by Royle and, following him, by many Indian popular .writers. 
This same mistake has also been made by Masters (Flora of British India. 
f-> 347 ) where G. peruvianum, Cav., is quoted under G. acuminatum* 
Roxb., a plant which, at the same time, is reduced to a variety of G. 
barbadense. 

Peruvian cotton has the seeds free from each other and coated with a 
thick velvet below the floss. It is thus either a distinct species (and in 
that case a native of Peru) or a Peruvian hybrid between one of the kidney 
cottons and some of the forms of G. herbaceum. The very large flowers 
and immense deeply gashed bracteoles are its most ready eye-marks when 
taken in conjunction with the fact of the seeds being free frctfh each other. 

Mention is made of this cotton in several of the reports, &c., which deal 
with the introduction of American cotions into India, notably in connec¬ 
tion with Orissa. (See Trans. Agri.-Hort. Soc , Ind., II., 5/.) 

II. SYNSPERMIA. (For Section /, see />. 16.) 

Seeds adherent into a mass—hence the name kidney-cottons. Todaro 
describes eight species under this section, and three of these are met with 
in India. There are several very obscure points regarding these plants 
and, so far as the forms met with in India are concerned, it seems doubt- 
iul »f they deserve a higher rank than that of varieties, if, indeed, thev 
should not rather be accepted as cultivated races of one specie* Rox¬ 
burgh was the first to describe the plant now known under the name 
G. acuminatum. Regarding the habitat of that form he wrote," said* o be 
a native of the mountains to the north and westward of Beno-al.” But 
the exact location of the region there referred to is extremely difficult, i l not 
impossible. Nepal would perhaps be on the north-west of Bengal as now 
understood, but if Behar be excluded from Bengal, Roxburgh’s sentence 
would then indicate Rundelkhand or thereabouts But, it should be ob¬ 
served, he gives no exact locality, his words being "said to be a native 
c c. It thus seems highly probable that Roxburgh described bis species 
from plants raised in the Botanic Gardens, the information given above 
being the report furnished to him by his native gardener, who, perhaps, pro¬ 
cured the seed from some of his friends as that of an interesting new 
plant. It is not like Roxburgh’s work generally to leave so obscure a 
passage, it it had been in his power to be more precise. Royle ( Illustra - 
hoas of Himalayan Botany , 98) republished Roxburgh’s description and 
habitat of this species, but apparently had not seen an example of the 
plant. He, however described it as distinct from G. vitifolium and from 

£ fTTnu In , hl f later ' Vork and Com ' of Cotton in India , i 4 o) 
he reduced all die kidney-cottons, including G. acuminatum, Roxb., to G. 
Peruvianum, Cav.— a reduction due very probably to the misconception of 
viewmg G. pemvianum as a kidney-cotton. While we cannot accept this 
£ art s work, as remarked above, we consider G. acuminatum, Roxb.. 

G. vitifolium, Lam. (non Roxb.), and G. brasiliense, Mac/., as doubtfully 
worthy of separate specific positions Apparently no modern botanist has 
found G. acuminatum, Roxb., except in garden'cultivation, and there U 
absolutely nothing to justify the statement that it is a native of anvur' 
o India. It is significant that Todaro should give no other local It ^f n r 
T on ^ in 1 a1I > r Pushed by Roxburgh, and, indeed, he only refers 

to the Inaian authors mentioned above. Among the samples of Gossv! 
pium seen by us occur one or two specimens, named G. acuminatum, Roxb 
by the authorities in charge of the Indian herbaria, but in each case the 
samples are shown to have been obtained from plants grown in Botanic 

Gardens. Prom Madras we have received specimens of kidney-cottons, 
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but are not prepared to say whether these should be referred to G. acumi¬ 
natum, Roxb., to G. vitifolium, Lam., or G. brasiliense, Mac/. Mr. J. F. 
Duthie has a specimen of kidney-cotton (very possibly G. acuminatum, 
Roxb.) which he recently collected in Merwara but in a state of cultivation 
—the Saharanpur herbarium has no sample of wild G. acuminatum. 
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(7) G. acuminatum, Roxb-, FI, Ind., Ed. C.B.C., 520. 

References. — Todaro, Cult., dei Cot., 249 / Wight, III., t. 27 ; Royle, III. 
Him. Bot., 98 ; Cult. & Com. Cotton hi India (in part), IV., 149; G. 
barbadcnse, var. acuminatum. Mast., FI. Br. Ind., I., 347 (ex. certain 
syn.) ; Trans. Agri.-Hort. Soc. Ind., II., 149. 

Diagnostic Characters. —Sub-arboreous. Leaves, 3-5 lobed, lobes divergent, 
ovate, acute, the middle one slightly the longest. Flowers large, bracteoles broadly 
ovate, deeply cordate and glandular at the base. Capsule ovate, acuminate, cells 8-10 
seeded, black glabrous except the long white wool. 

In a paper on Gossypium acuminatum, Roxb., written by Dr. N. 
Wallich, dated April 3rd, 1834, considerable light is thrown on the report, ori¬ 
ginally made by Roxburgh, of this species being possibly a native of 
India. Wallich wrote:—“The accompanying seeds and samples of 
cotton were communicated to me in January and February last by Major 
L. R. Stacy, from Nusseerabad, where he first discovered the tree pro¬ 
ducing it in a fakcer's garden, and afterwards met with several others 
in the same vicinity.” 

“ Dr. Roxburgh calls this species G. acuminatum, and says, it is re¬ 
ported to be a native of the mountains in the north-eastern parts of Bengal 
and some other parts of Hindustan. I have heard it asserted confidently, 
that it originally came from Surinam f” “ Be this as it may, the sort is 
remarkable, inasmuch as it grows to be a tree 12-16 feet, and is very 
productive. The seeds adhere together in a very peculiar manner; tho 
cotton is easily and completely separable, milk-white, and of a long staple, 
but it is harsh and woolly to the touch.” 

In the remarks below, under G. brasiliense, Macf. t it will be found that 
| Mr. O. B. Clarke, like Dr. Wallich in the passage just quoted, attributes 
, to Roxburgh the assertion that his G. acuminatum was a native of the 
mountains in the north •eastern parts of Bengal. Wallich further states 
that, according to Roxburgh, it occurs in “ some other parts of Hindus¬ 
tan.” What Roxburgh, however, did remark was, that it was “ said to be a 
native of the mountains to the north and westward of Bengal.” Wallich's 
suggestion that it may have originally come from Surinam in Guiana 
—we feel strongly disposed to add —has been confirmed by all subsequent 
evidence. In other words, we are very nearly satisfied that all the kidney- 
cottons arc of New World origin. In that case G. acuminatum would pro¬ 
bably. have to be referred to one or other of the western types instead 
of being retained as an Asiatic species. 
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(8) G. vitifolium, Lam. (non Roxb.) 

Syn.—G. latifolium, Rumph., Atnb. IV., 37 9 1. 13. 

References.— Todaro, Cult, dei Cot25r, tab. XII., fig. 7. 

Habitat.—Cultivated in the Island of France and, to some extent, in 
India and other parts of the world. This species is, by many writers, con¬ 
fused with Sea Island Cotton, though the two plants have nothing in 
common. 

A shrubby glabrous species, with the leaves hairy below K the up^er 
leaves 3-lobed, the lower 5; lobes ovate-lanceolate, acuminate. 

The vine-leaved kidney-cotton is repeatedly mentioned in the various 
reports (Agri.-Horti. Soc., India) which appeared on the introduction of 
American cottons into India. Valuations are given of the cotton produced, 
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Pernambuco or Brazilian Cotton. {Wait & Murray.) 


GOSSYPIUM 

barbadense. 


hyt nodetailed paper can be found on the subject, so that the extent to 
which it may now exist in India cannot be discovered. But, from the fact 
of its being figured by Rumphius in 1750, we may infer that it was, per- 
\s^a 5 ° ne ^ ^ Car 1Gst ^ orms kidney-cotton which found its way to 

(9) Cossypium brasiliense, Mac/, j Todaro , Cult, dei Cot, 265. 

Pernambuco or Brazilian Cotton* 

References. — G. religiosum, Pari, {inPart, non Linn?); Royle, Cult. & 
Com. Cotton in India, 152; Agri.-Hort. Soc., lnd., Trans., II., 55, 
{;/; I2 $>! 46 > I4 V //7 -> / £•> 5 '» 54 - 5 6 ’ proc -> 39 ; VI., 100, ii 6 ,i 3 i; 

VII., App. 14; Journals {Old Senes), I., 1S7 ; IV., 207 * Kill., Sel. 
op* 

^agnostic Characters. An extensively branched bush. Leaves very large, 
S-7 iobed, with the sinus thrown up as a fold between the lobes. Flowers lar^e yellow 
(or, according to some writers, with a purple base), convolute, protruding consider- 
aldy from the bracteoles, which are very large and deeply’Iaciniated. Capsule ovate 
acuminate, shorter than the bracteoles, cells 7-9 seeded : seeds naked exceot for 
the long wool. * 

It seems very probable that this is the chief form of kidney-cotton mel 
with in India. One or other form occurs very frequently in gardens and 
near temples, taking the place of G. arboreum of former times. In an 
official correspondence conducted in 1871, regarding the Nicobar Islands 
mention is made of a very superior cotton. Colonel Man wrote that 
it was found growing in an almost wild state, and, therefore the 
specimens could only be taken as a slight evidence of what the island 
™f. ht P rod f u “- d sk,lled Jfboiir and care were devoted to the cultivation 
of the plant. The samples furnished were forwarded to the Chamber of 
Commerce at Bombay, and the report on them was to the effect that ‘' the 
cotton is much superior to any grown in India. It is also superior to 
American cotton, except the fine Sea Island description. It greatly 
resembles Brazilian cotton both in colour and it, staple.” Later on we 
at e told of other samples of Nicobar cottons grown from Sea Island seed 
which had been furnished by the Secretary of State for India, as well as 
further samples of what ,s called “the indigenous cotton.” The report 

iri^Ld sTol-ffnr H ValU ^ i0n ° f 20 P er P° und the Sc^ 

Island and 8 to S .d. for the indigenous. The latter was pronounced to be 
Pernambuco stock of “ good useful quality.” Mr. O. B Clarke was 
apparently asked, however, to examine the plant, since a report ex sts 
in the official correspondence (No. 3 cy, dated 21st February iV.7,1 itl 

b ° ta T‘ in Which is^robaCh- 

and east S Ben-ar ; a plant ', ndi genous in the hills of north 

ana east Jcn^al. It is not known upon what this statement is ba^cd but 

as already stated, we have no proof at present of any kidney-cotfon being 

Mr^Scott t ?b lndia \ M r C,arke further makes, on the authority of the late 
Wir. Scott, the contradictory statement that it “ cannot b Pernpmhurn 
or closely allied thereto, because in Pernambuco the seeds (while similarly 
adherent to each other) are covered with grev wool.” The species 

resembling G. acuminatum with velvet’. - a r, Pr .,. ne s P Cot ^ 

with free seeds. Thus while Ro^bShWm rrks ‘‘acS 

natum have not been confirmed by fresh colic otions each 2i^ ! 

has distorted .he original statements regard ng'if 
that Roxburgh’s G. acuminatum may be* but/snmller-lcaved cation 
ot this species one with thicker more rotundly palmate leaves - nrl 
has become practically acclimatised in India. Undent he proVmcial noffees 
will be found occasional mention of kidney-cotons, and the reader might 
m this connection specially, consult what has been said under Burma. ° * 
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Concluding Remarks regarding the American Cottons. 

To give even the briefest review of the numerous experiments which 
have been performed, to indicate the purposes for which large sums of 
money have been spent, or to exhibit the true force of the disappointing 
reaction, consequent on the futile efforts to acclimatise these cottons in India, 
would occupy many pages. Suffice it to say that neither money nor labour 
have been spared, but nearly everywhere the same conclusion has been ar¬ 
rived at, vie., failure. In one or two localities, however, fairly good results 
have been obtained, and the Saw-ginned or New Orleans cotton of D liar war 
may be said to be the practical outcome of a half century’s energies, on the 
part of the public, the Agri-Horticultural Society of India, and the Govern¬ 
ment. Scattered throughout India may now be found the depauperated sur¬ 
vivors of all these attempts at acclimatisation, some practically naturalised 
but others preserved as mere garden curiosities. It may be stated that the 
final verdict has been pronounced, vis,, that, if seed could be annually pro¬ 
cured and of good quality, many of the American cottons might be culti¬ 
vated in India, but that they all rapidly lose their special merits when grown 
from Indian-produced seed. Even the Dharwar exotic, though in some 
respects a superior cotton to many of the indigenous growths, is a sadly 
degenerated stock from the New Orleans of America and Egypt. What 
influence, if any, hybridisation of Indian with American or American with 
Indian may have exercised in this degeneration it is impossible to tell, but, 
as repeatedly urged, it would seem to us that the natural direction of future 
experiments should be in the hybridisation and selection of superior qualities 
from indigenous or naturalised stocks rather than further efforts at accli¬ 
matisation. The fii st step towards this end is, of necessity, the acquire¬ 
ment of detailed scientific knowledge as to the forms of cotton that now 
exist in India; the second, the establishment of the properties and charac¬ 
teristics of each species, variety, and hybrid, and the ascertainment of the 
lines on which hybridisation and selection should in future be conducted. 

The reader will find full particulars regarding the Bombay experiments 
which have been conducted with a view to improving the cottons of that 
presidency in the chapter devoted to Bombay. But numerous papers have 
appeared from time to time in the Journals of the Agri.-Horticultural So¬ 
ciety of India, chiefly from the pens of Drs. Wight & Spry, and in the 
reports of the Government Cotton Farms, and these may be also consulted. 
The better papers of this nature will be found in the following volumes:— 


Agri- 


.of India: Transactions ///., 98, r44; VII., App. 1 • 
Proc., 164. iQs : VIII ., 1 ; Journals {OldSeries), /, Co, 114 {farm reports) ; 
//., 53, i’J7, App. 2, i$ 8 , 281, 321; App. #5 (farm rr ports) ; III., App. 126 
{Wight); IV., 13$: V., 3y, 83; VI., tt8 , 189 {Wight)', VII., 20, 211, 
{Wight) / VIII., App. 27 {Wight). 


Dr. Forbes Watson writes on this subject:—“ With regard to improve¬ 
ments in selection of seed and in cotton cultivation generally, no per¬ 
ceptible progress has been made, in spite of incessant efforts during the 
past, fifty years. The system of Government cotton farms adopted for 
years seemed as if specially devised to render abortive the services of 
some of the zealous agents employed at them. The plan under which a 
certain number of acres was for a season taken over from the rayat and 
appropriated for experimental purposes, the locality of the experiments 
being shifted from year to year, made it perfectly impossible to attempt 
any consecutive experiments as to improved methods of cultivation, rota¬ 
tion of crops, or improvement of the plant by selection* such as could be 
carried out at a permanent agricultural experimental station, of the kind 
I to be found in hundreds on the Continent and in the United States, and in 
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which the cultivation of cotton could be combined with experiments on the 
general agriculture of the country, with the progress of which the improve¬ 
ment of the cotton staple is indissolubly connected. There appears to be 
a natural adaptation of the Indian cfclton plant to the dry climate of India, 
which enables it, by means of its long tap-root, to draw sustenance and 
moisture from greater depths of the soil than is the case with the Ameri¬ 
can variety, with its number of lateral roots spreading near the surface. 
Hence it is quite as important to proceed with experiments in the improve¬ 
ment of the native staple by selection, as to attempt the introduction of 
foreign varieties which, whatever their advantages may be, are not so well 
adapted to sustain the frequent seasons of extreme drought occurring in 
India. 

It may be remarked that there is less reason now than appeared some 
time ago to apprehend a serious diminution of the Indian cotton trade 
through the increasing competition of American cotton. The Indian 
cotton is not only finding a new and rapidly increasing market in India 
itself, but it also has taken a firm hold of the continental markets, and it is 
possible that the appreciation of the merits and the extensive use of Indian 
cotton by the continental manufacturers may be one of the causes which 
enable them to compete so successfully as they have done of late with the 
cotton manufacturers of England, among whom the use of the Indian cotton 
has declined in a very marked manner. It is also due to this continental 
competition for Indian cotton, that its market value has of late approached 
more nearly to that of the American than at any previous period. 

“ Finally, the competition of the American cotton is not the only circum¬ 
stance which regulates the cultivation of cotton in India. Unless the prices 
should fall much below even their present level, cotton will continue to be 
largely grown in India, as over a large part of the country it enters into 
the regular rotation of crops, and being at all times readily convertible 
into money, is relied on by^ the rayat to produce a large portion of the 
cash required to meet the Government rent and other payments. So long 
as no convenient substitute is discovered which can replace it in this re¬ 
spect, the cultivation of cotton is in no danger of falling much below its 
present extent. It may^ be remarked, too, that a period of low prices is 
much more favourable for the introduction of reforms in the cultivation 
and preparation of the cotton, than a period of high prices, in which there 
is a good demand for the most inferior descriptions which can be brought 
into the market. (Report on Cotton Gins , Ft. /., 30-31.) 
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III. Gossypium herbaceum, Linn.; FI. Br . InJ., 346. 

Ver kufias (the floss). Hind.; Kapds, tula , Beng. ; RuL (the 
floss), Piu; Vaum Sind.; Ka P as, rut, Bomb.; Ru, kapds, Guz. ; 

!Z eccan } V'tn-paratie, fiarutti, Tam. ; Pauttie, edudi, fiaratti, 
paritt, TEL. ; Wah, Wfl, Bup.M.j Rarpasi, karpas, Sans. ; Knrtani 
\ PamHh, Pk»s. Note.—'I t seems probable that most, if 
not a l, of the above names are those given to the wool, not the plant. Some 
ractal names for the various cottor. crops will be found in the provincial 
chapter and in the remarks under Gossypium arboreum, pp. 8—14. 

References.- Koxb., FI. Ind., Ed. C.B.C., 5 r 9 ■ DC., Orix. Cult Pi 

-\v ; ytiot.Fi Andh.. .J fvSfiftg%£r 
u l r Duff IgP'yl&h’V #“*■ ■■■' o- .t.s'.s.i, Z . 

« .jj'ttdl’ ■?*’ 3031 Dytnock, Mat Mrd. W. /ad 

hd., ; Birdu ood, Bomb. Prod., 3 is * Banen Pcr u -11 mi 

'*S"A 17 x~fi 6 p ; (P ri V> U : Pl r\ In /y 3 *9 ’ ^kinson, Him. Distl’i I of , 

A., N.-W.P. Oaai) t 73$ ; Useful PL Bom. f VoL XXV., Bomb Gas) 
2/5, 22S ; Royle , Prod. Res., 312-355 ■ Fibrous PL, 2*4 : Cult . and C Com 
Colton m India, many passages ; Manual and Guide , Saidapri Farm 
Madras, if, 59-61 ; Liotanl , Mem. Paper-making Mat., ?/ SJwftf \ 
Man. Ind. Agri. f i*$2 ; Linschcten , Voyage to Hast Indues (Ed. Bvr- I 
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nelly Tide and Yule), Vol. A, 55, 60, 95, 129 ; Hove, Jour, of Tour in 
Bombay in 1787, PP>. 26-27, 29, 30, 34 ' 3 S, 3 $, 37-38, 39 > 40 - 4 A 4 2 > 4 S< 
58, 69, 76, 81, 106-107, 109, 127, 131-132, 14S-149, i 55 -iSt> 158, 161, 167, 
169 ; Man. Madras Adm:, Vol. A, 289-290, 334 , 335 , 339 ; Nicholson, 
Man. Coimbatore, 232-235 ; Gazetteers and Settlement Reports too numer¬ 
ous to be quoted ; Indian Forester, XII;, app. 7 ; XIV., 109. 

To prevent any possible misunderstanding, it may again be explained 
that we use the name G. herbaceum, as the most convenient for a series 
of forms, one of which (G. Wightianuin^ Tod.) may be of specific interest, 
but the others, while entitled to lower positions botanically, are nevertheless 
equally valuable as races of cultivated cotton. Todaro appears to have 
established one or two important facts regarding these cottons, and these 
may be brief!} summarised :—(1) G. herbaceum proper does not occur in 
India, and indeed the attempts at introducing it have been less success¬ 
ful than were those with the American cottons : (2) The bulk of the com¬ 
mercial cottons of India are hybrids : (3) The species of greatest im¬ 

portance to India is G. Wightianum, Tod. : hybrids from that species con¬ 
stitute the better cottons of Western and Southern India : (4) G. neglec- 

tum, Tod. (a form of G. arboreum, according to many authors, and of 
G. herbaceum by others), also occurs in India, and hybrids from that species 
constitute the bulk of the cottons of the. Eastern and Northern divisions of 
India : (5) Two varieties of G. herbaceum are found in India, viz., obtusi- 
folium and microcarpum. The former is met with chiefly in Bengal and 
Madras, and the latter is largely the source of the Dhollera cotton. 

As already remarked under G. arboreum we regard many of Todaro’s 
forms of this species as mere hybrids, but it may serve a useful purpose 
to give here the names of the species or hybrids to which we allude and 
to suggest their possible nature. 

III. 


(For I. see page 7, and for II., page 16.) 

THE HERBACEUM OR ASIATIC SERIES OF COTTONS. 

(1) Gossypium herbaceum, Linn . 

Habitat.—This form, Todaro says, is a native of Asia, and perhaps also 
of Egypt. Accepting G. Stocksii as a wild form of it, he gives also the 
rocks of Sind as one of its habitats, thus extending the area to India. As 
far as we can judge, the original home of G. herbaceum may have been 
to the North-West of India proper, corresponding more nearly with the 
region of its present cultivation, viz., Egypt, Asia Minor, Northern Africa, 
and Southern Europe. Although now extensively cultivated in the United 
States, it was probably introduced there from Europe. It was a new 
cultivation, DeCandolle remarks, one hundred years ago, since in 1774 
a bale from North America was confiscated at Liverpool on the plea that 
the cotton plant did not grow there, but there is probably little or nothing 
to support DeGandoMe's appropriation of that circumstance as a historic 
fact specially connected with G. herbaceum. It would seem simply to 
prove that America up to that dale was not known to produce cotton. 
We know, however, that the G. barbadense series of cottons had been 
grown there from time immemorial by the aboriginal tribes long anterior to 
any record of the introduction of G. herbaceum. It would appear also that 
the incident alluded to by De-Candolle took place in 1784 not 1774. 

Todaro, however, admits two varieties as met with under cultivation 
in India, and if our suggestion proves correct, viz., that even G. Wightia¬ 
num may be but a hybrid or sport, or at most a variety, of G. herbaceum, 
I Linn., India, as commonly reported, might then be accepted as one of 
! the chief habitats of the species. If, on the other hand, Todaro’s views 
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^V gh f tia fT. be c ? n u, rme L d b >'. moie extended study of the ! CLASSIFICA- 
Indian cottons, that plant is probably the original condition from which all ! TION, 
the better cottons of India have been derived. Under G. Wightianum men¬ 
tion will be found of a wild form of cotton, found in Rajputana and the 
Panjab, which appears to be that species, a fact which powerfully sup¬ 
ports f odaro’s position. J ^ 

ul^ro 1 h?iwi S T. IC ^ HARAC ^E R S.—Perennial and bushy in the warmer areas, annual 
where hilled by winter. Stems erect, sparsely hairy, branches spreading the bush 

GwShHnn',, m £ 'fu Pale - ree , n >. thick > >ea 4 cry, and larger and broale’r than In 
f bah segmented into 3.5, often 7 lobes: lobes ovate-rotund, con¬ 

st!acted below,''the middle one acuminate, all shortly bristle-tipped ; upper surface 

i5th U WfiS’ PUb f e? fiS n f’ n n?c x r , ha . Irs on the veins and fel ^d below when young 

fo^ethfTeo^g, 

^lt? Vat r r ° tun ^ 4-5-celled, cells ( 3-7 seeded, seeds ovate, beaked at the hilun • nndr'r 

and white!* 12 ^ “ “ ° £tCn Ca " Cd sh ° rt * firml * -Bering, whitish^reyTwoorSir.yfong 
The chief-features of this plant, which distinguish it from the ordinarv 

US broad f l ? avcs * more rounded lobe™, the IbS 
o stellate felted hairs, and the shape of the bracteoles which annmn 1 
much nearer to those of the American than to anv of the Indian cottons' 

The remark that the seeds are beaked is of considerable intern*? 1 ! 
if specific, this would indicate the Inferior quality of cotton with a. 
on he end of the seed, alluded to by Mr. Hare (see remark"’ bdowln P, " e 
nection with Berar), as one of the forms of G. herteceum,lf«„ ” C ° r " 

r Jt laVC S ? en , °. n y one or two examples of what we recrard as true 

th'e h Cihd? eUm m Ind '- an CO ' lr,ctions - 0f these may be specially mentioned 

ed hv hp K P aa' menS !ssue i 1 as No ‘ 2 5 ° ! ™"> Kew, and a specimen coHect- 
ed by the Editor in a garden on the Nilghiri Hills. 

Var. microcarpum, Tod . 

of a £rl d *??r ** 

var. obtusifolium, Jy 


jovmg on'y three seeds in each cell - u ' c ,jra cceoies and 

othw^nKire^recent^voters*have^ailed^t^ co , but Thwaites and 

and *t he r ^? n ’ sc d above »has/however,bewtoSfectodby^Qp^h'lj, Av-f 
and the Ed.tor came across ,t in a semi-wild condition on the Na^ 
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Hills and in Manipur, found on deserted lands near ruined villages. 
Samples have also been obtained f-orn Madras, of a plant with small and 
mostly three-lobed leaves, which appears to be the obtuse-leaved cotton of 
most writers, and we have grounds for believing that the plant we allude 
to, at least, is fairly extensively cultivated throughout India, especially in 
the warmer areas and on poorer soils. Indeed, it seems probable that it 
is the inferior cotton with beaked seeds referred to above. 
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Con?, with 
pp. 64, 85, 88, 
y8, 102, 111, 
j iS, 129, 132, 
142, 147, 150. 


Corf, with 
p. 119. 


29 


(2) Gossypium Wightianum, Tod., Cult, dei Cot., 14 r. 

This, according to Todaro, is the chief cultivated cotton plant of India, 
being mainly met with, in its purer forms, on the Western*side of the Pen¬ 
insula. It is apparently the G. indicum of Ure’s Cotton Manufacture 
p. 126. 

Diagnostic Characters.— Stems erect, somewhat hairy, branches spreading 
an'l ascending. Leaves when young densely matted, with short, thick, stellate hairs 
which fall off in patches leaving a few scattered all over both surfaces; ovate-rotund* 
almost obsolete)}- cordate, 3-5, rarely 7, lobed, lobes ovate, oblong, acute, constrict¬ 
ed at the base into the rounded sinus which in the young leaves rises up as a fold: 
stipules on the peduncles almost ovate, the others linear-lanceolate acuminate. Flow¬ 
ers yellow with a deep-purple patch at the base, becoming reddish on the outside on 
passing maturity; bracteoles small, slightly united at the"base, ovate cordate, acute, 
shortly toothed : peduncles erect in flower, recurved in fruit, one-fourth the length of 
the petioles.. Capsule small, ovate acute, 4-celled, with 8 seeds in each cell; seeds small, 
ovate, sub-rotund, velvet very short and firmly adhering, wool white or whitish-red. 

Syn.—Todaro cites the following references to this form:—G. herba- 
CEUM ,var. OBTUSIFOLIUM, Wight, Ic.,t. 9; G. ALBUM, W. & A.; G. 
HERBACEUM, Mast, in Hook., FI. Br . Ind„ ex parte. 

The peculiarities of the leaves, bracteoles, and capsules pf this species 
are contrasted with those of G. herbaceum, Linn, in Todaro’s plate IV. 
The leaves of the latter are larger, broader, more rotund and much more 
deeply cordate, with the lobes more rounded, and acute-apiculate, instead 
of ovate, oblong, acute as in G. Wightianum. The bracteole is also 
broader, much thinner in texture, more deeply cordat* and often gashed, 
somewhat resembling the bracteoles of the G. barbadense series. We 
have very carefully examined a large assortment of specimens of G. 
Wightianum and have come to put a considerable degree of faith in the 
value of the character of the hairs in isolating that plant not only from G. 
herbaceum, but also from G. neglectum. The latter has long spreading 
hairs and is only stellately tomentose when hybridised with G. Wightianum 
just as that species shows a strain of G. neglectum by the presence on the 
veins, of a few of the long hairs. 

We have had the pleasure of examining in Mr. d. F. Duthie’s collec¬ 
tions of Gossypium, now deposited in the Saharunpur herbarium, one 
or two specimens bearing on their labels the remarks “th< wild cotton of 
Merwara,” “ apparently quite wild in the forests west of Bar in Menvara.” 
Mr. A. E. Lowrie has also contributed a sample of the same plant found in 
fruit in Aimir on the 30th October 1S83. Mr. Lowrie remarks of this, 
“ the wild, cotton I send you was found as a creeper over other trees.” 
1 hese samples were kindly examined (in consultation) by Mr. Drummond, 
Deputy Commissioner, Karnal, who thought he could identify them as 
the wild cotton alluded to by him in his remarks below, in connection with 
the Province of the Panjab. Mr. Drummond’s description of the Karnal 
‘ wild plant 5 would lead to the supposition of its being G. neglectum, but 
we have seen no specimen of the plant referred to. We have already inci¬ 
dentally alluded to these samples, and need only add that they appear 
to be the wild, or at least semi-wild, condition of G. Wightianum. 

Hybrids of the hf.rbaceum Series. 

There are numerous hybrids from G. Wightianum, but all we 
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have examined are hybrids with G. neglectum, more rarely with G. 
arboreum. These hybrids have more deeply segmented leaves than G. 
Wightianum, and possess the extra tooth in ‘the sinus which we regard as 
characteristic of the G. arboreum series. They are either very hairy, if 
hybridised with G. neglectum (ha\ing both kinds of hairs) or almost sub- 
glabrous, if with G. arboreum. Of this latter class may be mentioned the 
common Himalayan crop of which Dr. J. E. T. Aitchison’s No. 462 from 
Kuratn Valley may be mentioned as a good type. We in fact regard 
Todaro as having isolated as species some of these hybrids, for example, 
the following, taken up in alphabetical order :— 

(1) G. cernum, Tod., Cult, dei Cot., 160 . 

This is said to be cultivated in India, its chief characteristic feature being the 
reficxed upper portion of the bracts. The description of the leaf as given by*T odaro 
would point to its being a hybrid from G. neglectum with pale sulphur-coloured 
flowers with a purple spot. The capsule is said to be fairly large, cylindric, acute, 

4- rarely 3- celled, cells 7-11 seeded, wool short, white or reddish. 

(2) G. indicum, Lamh. ; Tod., Cult, dei Cot., 150 . 

This, according to Todaro, is the Capas of Rumphius (Ami. IV., 33 , t. 12). 
The Linnean species, G. herbaceum, is, he thinks, a combination of the characters 
of G. Wightianum with the plant he isolates as G. herbaceum, Linn., proper, and 
G. indicuin, Latuk. The present restricted species is characterised by having 3~lobed 
leaves which are cglandular and shortly pointed, and small bracteoles, sub-entire or 
slightly toothed on the apex. But that description recalls G. obtusifolium, of which 
it may be but a form with more pointed leaves. 

(3) G. intermedium, Tod., Cult . dei Cot., 133. 

■ Todaro, on the auth°rUy°f Royle {Cotton in India, 742),says, i? cultivated 

n't n, d f ia ’ C i i;<; J K m I ]®. Dcccan ’ and distinguished by the free re-curved seements 

i t ic itjle. It would, however, appear to be one of the hybrids between G. Wip’uti- 
anuntand G. neglectum, >n which the segments of the leaves are usually lioadas 
well asthe stipules. The flower is large and opens wide in flowerintr. Cansule ov-,t«. 
acute, rough on the surface, 3-celled, each cell 8-seeded : wool reddish white. 

(4) G. nanking, Meycn ; Tod, Cult, dei Cot., ,47. 

1 ,. This >J°daro says, is the true Nankn cotton-a Chinese plant often grown in 

££ T " a T.i , rell2 ‘ 0SUm 5 the Nankin or reddish cotton of India 

being, he affirms, perfectly distinct and a form of G. hirsutmn. The description 

(m the figme shown as sub-rotund) j 3-celled, colls mostly 5-secded, wocl Oddish yel- 

(5) G. roseum, Tod., Cult, dei Cot., 164. 

«“**? ; velvet ashfcolour J aTdso U,e ' rcd - co,OUT vd, 3-celled, 

Ben^land AxlT" ‘° anSWCr ‘° the deScri P tion of s »me of the Cottons of Eastern 

VARUHtLITY OP THE CaTSULE AND SEED IN GOSSYPIUM. 

.. J, 1 *'*17 e seen the above notes on some of Todaro’s sDecies that 
the would ppear to possess few, if any, characters that could be acwi.ted 
as absolutely separating them. They differ mainly in the shape of The cap- 
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sule, the number of cells and seeds, and in the minor characters of the 
flower. Seeing that Gossypium is solely cultivated for its wool, it is not 
to be wondered at that every possible form and condition of fruit should 
be met with. Some years ago considerable interest was awakened (mainly 
by Dr. Forbes Watson) in the nature of the plants obtained from 3-4-5- 
celled growths of the so-called G. herbaceum of India. In the Annual 
Reports of the Government Experimental Farms, in the Bombay Presi¬ 
dency, numerous returns are published on this subject, which would seem to 
break down completely all botanical arguments based on these characters. 
Thus in Hyderabad (Sind) various experiments were performed, both with 
American and Sindf cottons, the results proving that the former show 
a most pronounced tendency to produce 4-celled and the latter 3-celled cap¬ 
sules, regardless of whether the seed cultivated had been obtained from 
3-4-5-celled pods. 

American Seed. 


Kinds used as Seed. 

Total number of 
Pods collected. 

Percentage of Pods of each 

KIND OBTAINED. 

3-celled. 

4-celled. 

5-celled. 

3- celled ..... 

4- celled. 

5- celled. 

Not selected .... 

4,633 

6,354 

4,026 

S814 

6*6 

27 

2*0 

S*i 

78*4 

So*3 

69*0 

767 

14*9 

17*0 

29’o 

lS ’3 

Sindi Seed. 


Total number of 
Pods collected. 

Percentage of Pods 01 each 

kind obtained. 

Kinds used as Seed. 

3-cel led. 

4-cclled. 

5 -celled. 

3- celled. 

4- celled. 

5- celled ..... 
Not selected .... 

i 7>893 

233 146 

3,280 

21,251 

66*8 

66*2 

34 *i 

57*2 

33 *i 

33*6 

63*5 

42*3 

0*1 

0*2 

2*4 

0*5 


Similar results were obtained by experiments continued in the follow¬ 
ing year (Annual Report , 1887-88 , pp. 5-7),and commenting on the experi¬ 
ments with the American .seed it is stated, ** The greatest percentage of 
pods are in every case pods with 4-ceils, the normal number in this class 
of cottons. The seed from 5-celled pods has, however, produced the 
greatest percentage of similar celled capsules.” The remark regarding 
the Sindi cottons may also be reproduced :—“ In this, as in the American, 
the percentage of capsules having the larger number of cells is lower than 
last year, but the tendency seems to be in the same direction,—that is to 
say, the seeds from pods with the greatest number of cells give the highest 
proportion of similar celled pods.” We are not told the particular growths 
of either American or Sindf cottons selected for these experiments, but the 
inference seems justifiable that all the former shewed a strong tendency 
to become 4-celled, while the latter became 3-celled. From these facts we 
may at bast assume that these are the chief specific peculiarities of the 
fruit in the two great series of Gossypium, and learn the futility of mak¬ 
ing species out of races or hybrids of Indian Cotton according to the size, 
shape or divisions of the capsule. 
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DYE FROM GOSSYPIUM AND THE DYEING OF COTTON 

GOODS. 

The colouring matter seen in the wild cottons, and also in Nankin 
cotton, has been found, by Schunck [Memoirs of the Literary, and Philo¬ 
sophical Society of Manchester ), to be present, to a limited extent, in all 
forms of cotton. Schu nek’s paper [l.c.) ' On some Constituents of the Cotton 
Fibre/ investigated the substances contained in or attached to the frame¬ 
work of cellulose which constitutes the staple. He found that these sub¬ 
stances were almost insoluble in water but soluble in hot alkaline lye. 
The action of concentrated aqueous solutions of caustic soda and potash 
had, however, been some time before observed by M. Alkan and turned to 
practical use by Mr. John Mercer, who patented a process now kqown as 
mercerising, by which the fibre was prepared for certain dye re-actions. 
Mercerising may be expressed as an extreme and powerful process of 
hydrolysis or bleaching, accompanied with structural changes in the fibre. 
Not only is cellulose separated from non-cellulose, but the shape or con¬ 
tour of the ultimate fibre-cells is altered. Schunck, however, confined 
himself to the examination of the substances separated in solution by 
alkaline lye, and which are afterwards precipitated by acids. The acid he 
employed was'an excess of sulphuric, and the copious brown fiocculent pre¬ 
cipitate when thrown down from the alkaline solution was found to be 
°’337 per cent, of the weight of * DhoHera 9 yarn employed. Similar yarn 
of Middling Orleans yielded 0*48 per cent, of precipitate. 

On examining the material thus obtained, he found it to contain (1) 
Cotton wax : (2) Margaric acid ; (3) A colouring matter easily soluble in 
alcohol: (4) A colouring matter sparingly soluble in alcohol: K) Pectic 
and (6) Albuminous matter. 


acid j 


^ ^ ese substances the pectic acid far exceeds the others in quantity, 
then follow the colouring matters. But it is well known that, on bleaching 
cotton, it sustains a loss of 5 per cent, of its weight, whereas the total 
weight of the substances removed by Schunck and afterwards precipita- 
amounted to only about J per cent. It is, therefore, assumed 
that the difference in loss on bleaching, was either removed by the water or 
not precipitated from the alkaline solution by the acids used by Schunck. 

I Us known, for example, that certain derivatives of pectine are not precipitat¬ 
ed by acids Hence it is not improbable, as contended by writers on this 
subject, that the substance that escaped observation in Schunek’s experi¬ 
ments was parapcctic acid, since that acid is readily soluble in pure water. 

A portion also of the pectic acid originally removed is assumed to be possi¬ 
bly converted, through the action of the alkali, into metapectic acid—a 
substance very soluble in water, and not precipitable by acias. 

1 .11 " es ®. discoveries in the nature of the substances removed from cotton 
by bleaching and mercerising, have a direct bearing on many of the textile 
and dyeing industries. They are interesting also from a purely botanical 
consideration, since we learn that the colouring matter, in cotton, is a nor- 
mal constituent, which yields to bleaching, ^The interest in Nankin or 
khaxi cottons, as supplying ,1 nature-dyed textile of a desired colour, was, 
therefore, in the light thrown on the subject through Schu nek’s discov¬ 
eries, very probably mis-directed, since the colour must of necessity be 
removable by the ordinary methods of washing with soap or other alkalis. 
Very little is known regarding a tinctorial property possessed bv the 
species of Gossypium. Recently, through the kindness of Mr. Beheram 
ohah, b orest Olhcer, Palanpur State, Bombay, wo have had the pleasure 
of receiving a piece of cotton doth said to have been dyed with a decoction I 
ot the Roots of G. herbaceum mordanted with alum. A soft delicate co- I 
lour has been thereby produced which, if permanent, might be turned to I 
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much account. It is remarkable that no other Indian writer appears to 
have observed the Natives of this country using the root; few even mention 
the flowers as being iso used, which, like those of Thespesia populnea, 
afford a yellow dye. Mr. Ltotard, in his memorandum rn the Dyes of 
India, incidentally mentions the flowers as being employed for dyeing pur¬ 
poses in the Mainpuri district. 

Mr. T. Wardle, in his report on the “Dyes of India,” states that the 
Collectors of Jacobabad and of Hyderabad (Sind) had furnished him 
with samples of the flowers. Mr. Wardle obtained from these, according 
to the mordants used, various shades, which ranged from bright yellow, 
greenish yellow, and fawn colour, to orange, reddish, and brownish yellow. 
Commenting on this subject Mr. Wardle wrote, “ Cotton flowers are very 
rich in yellow colouring matter. They will give bright yellow colours, 
and, as a dye-stuff, have much the same properties as Butea flowers.” 

It may be here added that the-above facts of a knowledge of the dye- 
property of cotton roots and flowers, being practically confined to Sind 
and Palanpur, might be accepted as denoting a more ancient acquaintance 
with the plant. If this inference be justifiable, it might perhaps be viewed 
as confirming the accuracy of the reports regarding a wild Gossypium in 
Sind, in certain parts cf the Panjab, Rajputana, and the hotter localities 
of the North-West Provinces.' 

in (Smelin’s Handbook the subject of a blue dye obtained from 
cotton seed is discussed. Dr. Warden, in a note on this subject, says, 
“ Cotton seeds contain a principle which, by the action of acids, yields a 
blue colouring matter—cotton seed blue. This blue is not altered by reduc¬ 
ing agents, but is at once decomposed by oxidising ones. It is insoluble 
in water. An alcoholic solution gives a fine blue colour to fabrics either 
mordanted or unmordanted with alum ; the colour, however, fades rapidly.” 

The subject of Dyeing and Calico-printing is too extensive to be 
dealt with collectively in this article. The reader is, therefore, referred to 
technical works such as Buck's Dyes of the North-West Provinces; 
McCann's Dyes and Tans of Bengal ; Liotard's Memorandum on the Dyes 
of India j Crooke’s Handbook of Dyeing ; Hummel, The Dyeing of Textile 
Fabrics, &c. Also to the separate articles in this work on the more impor¬ 
tant dye materials such as Indigo, Safflower, Lac, Madder, Morinda, 
&c., &c. 

FIBRE. 

This will be treated of in detail under the section of this article 
designated Cotton. It may be as well, however, to give here a brief 
account of the microscopical and chemical features of the floss. The 
cotton staple consists of elongated simple cells, developed around the seed, 
and is not therefore a bundle of cells or vessels as in the case of Flax, Jute, 
and other commercial fibres. Under the microscope cotton is seen to be 
an elongated cell or fibre, ribbon-shaped, with corded edges, thickest at 
the base (the end of attachment to the seed), and continued upwards without 
material change for three-four1 hs of its length, after which it tapers to a 
point. Each fibre is twisted many times on itself and on transverse section it 
is seen to be a collapsed cylinder, the walls, compared with the calibre, being 
of a considerable thickness. This is the appearance of the perfect fibre, 
but there are often found many imperfectly developed or immature ones, 
which, though twisted like the perfect ones, arc thin and brittle, and owing 
to the deficiency of cellulose do not manifest the double outline of margin. 
r he peculiar twistings give strength to the fibre and facilitate’the process 
of spinning, the natural twistings becoming interlocked. These twistings 
do not exist on the fibre before the dehiscence of the pod. On ripening 
nourishment from the seed is gradually discontinued, a vacuum is thus 
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left in the interior, first, at the apex, afterwards along the length to the base. 
The atmospheric pressure occurring on these hollow tubes causes them to 
twist and collapse. 

The mean length of the cells (popularly the staple) in Sea Island 
cotton is 1*65 inch ; in Egyptian 1*50 inch; in Pernambuco 1*25 inch : in 
American no inch ; in Indian 0*90 to 0*65 inches. Cotton floss consists of 
nearly pure cellulose, together with only 1 to ij- per cent, of inorganic 
matter. The specific gravity of New Orleans is said to be 1*165, and 
oiirbon mo. Cotton is tasteless, devoid of smell, insoluble in water, 
alcohol, ether, fixed and volatile oils, or vegetable acids. It is soluble in 
' ^ 0n S“ ne solutions and decomposed by concentrated mineral acids. 

• c act, ° n nitric acid, &c., is referred to in the section under Medi- 
ine in tne formation of Gun-cotton and Collodion. The colouring matter 
Hio/f en j 1 . e ,^ re bas already been dealt with and need not be again 
affinor in lls . P^ ace (Conf. with Dye , p. j*). Cotton exhibits a strong 
stoincA 0r „ mina , ^ ence the use of alum as a mordant in dyeing. Iron 
or smn a X e , j W c f °^ ur w hlch, unless recent, cannot be removed by alkalis 
used 'tc o °* ! in » which has an affinity for the staple, is frequently 

cotton iva * n d y e * n £ the fibre. Nitric acid and heat decompose 

h. It is i.vfp? torm oxalic acid. Sulphuric acid chars it, chlorine bleaches 
The stfm™*Y, c P m bu$tibIe, burning with a clear bright flame. 

Several writers- n g ° od FIBRE > which may be separated by retting, 
tion, but apparent^ u Uded to this subject and recommended its utilisa- 
mention is made of tho* C P eop . le °/ India are not aware of this fact, since no 
plants are rich in fibr' 1 * P ll ^ tln £it to any useful purpose. Most malvaceous 
spect different from an r dou bdess the cotton stems arc not in this re- 
that in the cuSnn S f ° f * ibiscus > Urena > P ^onia, tfc It is probable 
might not be r tbe doss a branched stem is produced which 
would naturallv hr ient,y trcated for il * hbre. If it c,uld be, the supply 
people ‘ b VCry great and afford a new source of income to the 

COTTON-SEED, OIL, AND CAKE. 

R D;/ en w S ' 1 ' ,p0 ri 0,1 OUs of s - f»<*•«, 39; Cooke, Oils and 
Aarxculiure mamc USC X ! a 1 \ Simmonds, Tropical 

A ff»r ff' n £ n 2 cl o& llta : Balfour, Cyclop,r,ha, &c„ &c. S ’ $S4 > 

After the Moss has been removed, bv the orocess i« efmlrolK, i.„„ 

Frior n to tl he A Sri;DS are Utili ? ed f ' itller « cattLfood or asaloicrfdl 
of or, 1 A,ncncan war the seeds were viewed as useless the difficulty 
t i„? ?P arin S' thei ? 1 as a manure being such as to prevent, to a large ex- 

issued h bv U thS S Com.n V s" ** * , A writer ’«" the Report fo? 1874. 

ssuea by the Commissioner of Agriculture, Washintrton Savs • “ Th, 

SfvM"* 0 ” 1 Stat . C - ° r whcn Averted iAto meaKas gre^feV m2- 

nal value than any other single substance.'’ He supports this statement 
by giving an analysis of the ash of cotton-seed as toK : J - tatemcnt 

Per cent 


Potash 

Soda 

Magnesia 

Lime 

Pho:phoj 'C 


3 T 4 «o 
o*810 
15*067 
4 * 45 o 
30*016 


Sulphuric acid 

Oxide of iron (or alumina) 

Cbionne 

Carbonic acid 

Sand and charcoal 


Per cent. 
- 3-22 

1*075 
0*490 
3 * 4^5 
5*965 


. l n sp . lte of bring so valuable a substance immense cunntith • u nr 
m America annually destroyed .as useless; to some ^tSnt t^V^c 
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case in India to-day. Shortly after the war of secession attention was 
earnestly directed, however, towards the utilisation of the immense annual 
production of cotton-seed. The oil was prepared and found to be of supe¬ 
rior quality, suitable for many industrial—and even, when purified, for culi¬ 
nary — purposes. The oil-cake was also discovered to be one of the best 
muscle-forming' articles of cattle diet, and as a manure it was seen to be prac¬ 
tically unsurpassed. These facts were no sooner fully understood than a 
large and important trade sprang into existence, which has greatly en¬ 
hanced the value of American cotton cultivation. In the Report for 1888* 
the Commissioner of Agriculture of the United States publishes a long 
and interesting report on the subject of cotton-seed oil as an adulterant 
for lard. From that valuable paper the following facts may be abstract¬ 
ed. Cotton-seed oil being a liquid at ordinary temperatures, its specific 
gravity can be easily taken. For the purpose of comparison the rate of 
variation in the specific gravity of the oil can be determined, and its spe¬ 
cific gravity at any given temperature calculated : or its specific gravity 
can be directly determined at 35 0 , 40° or 100 0 as may be desired. In the 
samples examined the specific gravities of the oils at 35 0 varied from 0*9132 
to 0*9154—the mean of 19 samples having been 0*9142. 

The colour produced in cotton oil by sulphuric and nitric acids is a 
characteristic mark of the greatest value. This varies from a deep reddish 
brown to almost black. The refractive index of cotton oil is distinctly 
higher than that of lard. The variation in the index of refraction is in¬ 
versely as the temperature. For a temperature of 25 0 the mean refractive 
index of the samples examined was 1*4674. 

The rise of temperature which cotton-oil sustains with sulphuric acid 
is a very prominent diagnostic sign. In the samples examined the lowest 
increment of temperature noted was 80*4° and the highest 90*2°. Cotton 
oil also possesses, in a much higher degree than lard, the property of ab¬ 
sorbing iodine, the mean of results obtained having been 109*2. Blit an 
even more characteristic property of cotton oil is its reduction of silver to 
the metallic state. 

Uses of Cotton-seed Oil and Cake, —“ The crude oil has 28 to 30 
times the viscosity of water. At 20°C. it has a specific gravity of 0*9283 and 
at 15°C. of 0*9306. It congeals at 1 *9°C. to 2*7°C. In taste and odour it 
resembles linseed oil, ancl in other properties it is intermediate between 
a drying, and a non-drying oil. The refined oil has a specific gravity of 
0*9204 at is°C. and congeals at *o°C. to I'I°C.” ( Pharmacog. Ind.). 
u Refined cotton oil has a pleasant taste, is almost odourless, and possesses 
a faint yellow colour. It resembles olive oil so closely that it is naturally an 
excellent substitute. But it has a slight drying quality which renders it 
unfit for lubricating machinery. It will never, therefore, take the place of 
sweet oil for that purpose.” ( Rept. y Comm. Agri. y U. S. A., l.c.). “ Chemi¬ 
cally cotton-seed oil consists of palmatin and olein, and its ultimate per¬ 
centage composition is Carbon 76*40, Hydrogen 11*40, Oxygen 12 20. 
(Br~unt.) Cotton-seed oil is not suitable for pharmaceutical purposes’* 
{Pharmacog. Ind.), Cotton-seed oil “ is extensively mixed with olive-oil 
and often replaces it altogether; as a preventive measure, the Italian 
Government has levied a heavy duty on its importation. Large quantities 
of it are consumed by soap-makers, in combination with other oils and fats. 
For lubricating purposes. some manufacturers prepare a * winter oil 9 
from it, which does not thicken in cold weather, by precipitating and re¬ 
moving the stearine; but its genuineness must limit its application. Its 
value in New York is about 18—20 d. a gallon. The cake remaining after 
the expression of the oil is invaluable as a cattle-food and ns a fertiliser, 
and is an important article of commerce.” f Spotis * Encycl .)• 
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“The prejudice against the use of the oil for domestic purposes is fast 1 SEED & OIL. 
disappearing, .and refiners now sell it largely for cooking purposes. In the 
New England States, the cutton-seed meal is used as cattle-food, the 
cattle being penned and the manure utilised as a fertiliser; while in 
the south it is in most instances applied direct to the ground, or in 
combination with other fertilisers. ” (Jour, Soc. Arts, l.c .). Many writers 
deal with the value of cotton-seed cake as an article of diet for cattle, 
especially milch-cows. Cattle do not, it is stated, seem to take to it 
willingly at first, but eventually get to like it and then thrive remarkably. 

About 27 imperial stones of cake are got from 4 cwts. of seed. Long ago 
Ainslie wrote of South India that the seeds were fattening food for cattle, 
so that for many generations this appears to have been the chief. If not 
the only, use of the immense quantity of seed annually produced. Mr. 

H. J. S. Cotton, however, in a report published in 1876 on the Cotton Cul¬ 
tivation and Trade of the interior of Bengal, wrote: —“ There is no trade in 
cotton-seed, either export or import, the cotton-grower from year to year 
preserving only sufficient seed of his own plant for future sowing.” It is 
thus highly probable that in many parts of India the value of the seed, 
even as a cattle-food, is and has been neglected. The value of the cake is 
however fully understood here and there all over Asia. In the report of 
the Yarkand Mission, for example, it is stated that the seeds are pressed 
for oil and the cake given to fatten cattle. 

Expression or Oil.-—“ I he seed coming from the ginning operation | Oil Fxpre 
still has some fibre adhering to it, and has a tendency to accumulate in sion. 
masses, these are thrown into a machine containing a screw-knife revolv- i 4c? 
ing in a trough, which divides the materials into particles fit for the 
screening operation, I his is conducted, first, in a sieve with meahes that I 
allow the sand and dirt to pass, while retaining the seed, and then in'one I 
through which the seed can escape, but not husks and coarse foreign 
matters, the cleaned seed is next passed through a special gin for remov- I 
ing all remaining fibre (useful for paper-making and other purposes), and I 
finally through a hulling-machinc or decorticator, consisting of fixed and ‘ 
revolving knives set so close as to sever the seeds. The huller made by 
Mr. D. Kalmweiler, 120. Center Street, New York, was favourably noticed 
at the Centennial Exhibition. Thus treated the seeds are taken through 
one or more separators, which pass the kernels but retain the shells. The 1 
kernels are pressed into cakes between iron rolls, and are then placed in 
steam-jacketed iron tanks, 4 feet wide and 15 inches deep, where by con- 
stant stirring, and the action of dry heat obtained from injecting steam at 
35m a square inch into the jacket, the oil is liberated from the cells in the 
course of about five minutes. The heated mass is then filled into sacks and 
subjected to repeated hydraulic pressure, till most of the oil is extracted 
By this American plan, the yield from t.oaoftof seed averages aoolb of 
husks, loft of cotton, 3631b of cake, and 1351b of oil.” (S'-'i'S J-'n-vcl ) 
llure are other American methods, also socially patented processes in 
rngland, but the above conveys the main ideas, : •* , great pressure on a 
cake of cotton meal prepared by baking, so ti 

seed. According to the reports published in America the usual yield 
appears to be 3., gallons of crude oil (or 315th), .vft of cotton floss obtained 1 
from the process of cleaning the seeds, and 750ft of cake which does not 
contain more than toper cent, of oil. The husk, at the same lime, furnishes 
more than sufficient fuel for the machinery. In Spom' /’ncycio^adiTiht 
fol owing passage occurs regarding the yield:-" The yield of oil varies 
with the season and the locality m winch the seed is produced. In the 
United States, it is reckoned that for each tlb of ginned cotton there are 
3ib of seed, or a total approaching 4,000 million ft, half of which only 
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is required for sowing. One authority estimates that ioofij of seed give 
2 gallons of oil, 481b of oil-cake, and 6tb refuse fit for soap-making; 
another says that one ton of American seed gives 20 gallons of oil; a 
third, that the oil-product is 37 per cent, of the weight of the kernels; a 
fourth that 2 gallons of oil and 961b of cake are afforded by 1 cwt. of 
seeds, a fifth that 1 ton of cotton material yields at the rate of some 35 
gallons of oil.” 

Indian Uses. —In India cotton-see'd is chiefly used as a cattle-food, not 
as an oil-yielder. Indeed, in this case, as in many other features of cotton 
cultivation and utilisation, the natives of India do not manifest that in¬ 
timate knowledge w'hich characterises their acquaintance with most of the 
products of their country. While they grow' many plants purely as sources 
of oil, for food, and lighting purposes,they seem to be practically ignorant 
of the fact that cotton-seed affords one of the most wholesome of oils. In 
Balfour's Cyclopaedia of India it is stated that “ when obtained by pressure 
its colour, owing to the presence of a resinous substance, is of a very 
dark red, and 10 to 15 per cent, is lost in bleaching it. When prepared 
by steaming the seeds, and collecting the oil by skimming it from the 
surface of the water, it has a bland, light-coloured appearance. ( Faulk - 
tier.) 3 * In Cooke’s Oils and Oil-seeds in India it is stated that cotton-sged 
is“ in sortie localities considered abetter food for the working bullock than 
grain. It produces, under the action of the native oil mill, 25 per cent, of 
a good oil, which, by being purified, might grow into an extensive article 
of commerce. Mr. Bingham does not think it would answer to export 
the seed, as, owing to the fibre adhering to it, and perhaps other causes, it 
is very liable to heat and deteriorate in bulk. The oil is said to be a 
very useful one, more so than most others for machinery purposes.” ( Agri .- 
Hort. Soc. Lid. Jour., XII., 343). The above passage is practically a re¬ 
print of Mr. Bingham’s remarks, in his account of the oil-seeds of the Sasse- 
ram district (published in 1862), and it has been repeated in most works on 
this subject without being in any way amplified or confirmed. The 
singular silence, on the uses of cotton-seed, in the Gazetteers is practically 
a proof of the total neglect that prevails throughout India. The kapas 
or cotton with its seed is sold to the dealers who clean it and dispose of 
the seed as they please, returning a certain amount to the cultivators to 
be sown in the succeeding season. Were it possible to induce the culti¬ 
vators to clean their own cotton, the prospects of a large cotton-seed trade 
might be entertained. Whatever profit the dealers obtain from the seeds 
seems to be kept a secret, and all reports on cotton terminate with the 
sale on the pari of the cultivator to the dealer. On this subject Mr. d. E. 
O’Conor (in his Reviews of Trade) has on more occasions than one urged 
the importance of placing the traffic on a more sound basi .. In 1886-87 
he wrote : “ It is curious that cotlon-seed, of w hich thousands of tons are 

crushed in Europe every year for its oil, which is used as a substitute for 
olive-oil, is as yet almost entirely neglected in India. Attention has been 
directed to the possibility of a large trade in this seed more than once, 
but as yet without effect, and the seed still goes mostly to waste.” Again 
in 1888-89 he wrote . “ Cotton-seed is specified separately in the returns 
for the first time this year. The exports amounted to 135,581 cwt., 
worth over three lakhs of rupees. The quantity is probably not a tenth of 
that available for export, and it may be observed here that the United 
Kingdom imported in 1888 more than five million cwts. of cotton¬ 
seed (valued at £1,657,432), of which only 81,300 cwt. came from India, 
the bulk being imported from Egypt and Brazil. India should take a 
large share in this trade.” But is the Indian cultivator in no way to 
participate, in this new source of revenue, from the Indian cotton crop? 
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It is admitted by many American writers that the income derived from 
the seed has made all the difference between profitable and unprofitable 
cotton cultivation. If the dealers in the future are to continue to pay the 
cultivators the same average amount for cotton with its seed, as they did 
in the past (when the seed was worthless), an undue profit will fall into the 
hands that least deserve it. I n this respect it would seem clearly the dutv of 
those in authority to keep before the eyes of the cultivators the progress 
made in the cotton-seed traffic. The best incentive to cleaning their own 
cotton, preserving their own seed, and improving the cultivation generally, 
would doubtless be secured through personal gain. 

Some idea of the magnitude of this possible future trade may be learned 
from the fact that since India produced last year a little over o million 
c\yt. of cleaned cotton, that amount must have been obtained "from 27 
million cwt. of seed. Allowing half to be required for home consumption 
and seed for next crop, over 600,000 tons should have lieen available for 
export, or twice the quantity imported by the United Kingdom from all 
sources. ' 

Special Opinions.— § " The seeds are given to cattle to increase and 
improve their supply of milk. The seeds furnish an oil which is used for 
lighting purposes. {Narain Misser , Kathe Bazar Dispensary , Hoshang- 
abad. Central Provinces). ‘‘The seeds are largely used in various parts 
1 Indiain feeding cows, to increase the quantity and improve the quality 
of their milk. {Assistant Surgeon Nunda Lai Ghose, Bankipur ). * 

MEDICINE. 

partTH^ nl n n, e U f ni - ted Stat f s D^pensatory “the herbaceous 

a demulcent $he J?1 u K UC1 muc,la S e - and h * 5 been used as 
a demulcent. I he seeds yield by expression a fixed oil of the drvino- 

of theTornV 8 G i mp 0yed f ° r ™ akin & soa P an d other purposes. The b\rk 
cortdJdh b f? S b rf n S »? po5ed to P ossess medicinal virtues, and is how re- 
ill die Southern Stit, Pll “. r ” ,aco P a:ul ” “ Cotton seeds have been employed 
termfttenuStates with great asserted .success in the treatment of in- 
J " , A P' nt , of the seeds is boiled in a quart of water to a pint 
; ' k/r ' . f of ‘be decoction is given to the patient in bed, an hour or 

G ba tedense f 1 ? 111 ” Ainslie sa >' s ‘bat the seeds of 

u. DarDaaense, in the form of an emulsion, are given in dvscnterv and 

mM, ■* *** tW a“ 5 ; SS 

nr a 4 . that he suspects it possesses little real * r irtuo tu 

anVmois i a svnin oftb l "r S Cons,de '.' a,! P arts of the cotton plant to be hot 
coun^ofdts ^thmilatfng Md^^^Uarant^effectJ i yP ot {'® adr i?^ son .? c T 
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mended in uterine colic.” In the Gazetteer of Bulandshahr cotton-seeds, 
binaula , are included in a list of the more commonly employed indigenous 
drugs : the properties assigned to these seeds are not however stated. Atten¬ 
tion appears to have been first drawn to the emmenagogue property of the 
cotton root-bark through the observation made by Dr. Bouchelle, of Mis¬ 
sissippi, that it was used by Negro females to produce abortion. On this 
subject Dr. Dymock writes,—“ There appears to belittle doubt that it acts 
like ergot upon the uterus, and is useful in dysmenorrhcea and suppression 
of the menses when produced by cold, a decoction of four ounces of the bark 
in two pints of water boiled down to one pint, may be used in doses of two 
ounces every 20 to 30 minutes, or the fluid extract may be. prescribed in 
doses of from 30 to 60 minims.” The above passage is almost word for 
word as originally published by the discoverer, so that the knowledge of 
this property is apparently confined to America. This fact may have a 
historic significance, for, although the people of India seem to have had 
a peculiar aptitude in discovering emmenagogues and aphrodisiacs, they 
failed to discover any such properties in this case, and the cultivation of cot¬ 
ton might therefore be inferred to be less ancient than is generally supposed. 

A special preparation of cotton is made, which removes its greasiness 
and renders it absorbent. This absorbent cotton may be further medicated 
with carbolic acid, salicylic acid, or boracic acid, and in this form used as 
an application or dressing to wounds. Its effects are chiefly due to the 
absorption of effused fluids and the protection it affords from the air. It 
is similarly used to arrest hoemorrhage, its action being mechanical, but for 
this purpose the special preparation known as ‘styptic cotton * is gene¬ 
rally employed. Gun-cotton or Pyroxylin is prepared by dipping the 
floss in a mixture of equal parts of nitric and sulphuric acids, and by after¬ 
wards washing freely with water and drying. 1 his explosive substance is 
readily soluble in a mixture of ether and rectified spirit, forming the officinal 
Collodium or Collodion. TT . ^ 

Chemistry of Gossypium Bark— In the United States Dispensatory, 
taken for the most part from the American Journal of Pharmacy, will be found 
the chief facts regarding the chemistry of this substance. I hese opinions 
are briefly reviewed in the Pharmccographia Indica as follows: I he 

bark contains starch , and when fresh, according to W. A. I aylor (1876), a 
chromogen , which dissolves in alcohol with a fresh yellow, gradually chang¬ 
ing to a bright brownish red. The same change takes place on keeping 
the bark for some time, when it yields a red tincture with alcohol. This 
substance was examined by Professor Wayne (1872) and W. G. Staehle 
(1878), who regard it as of a resinous nature. The latter obtained about 
8 per cent, of this substance, which is soluble in 14 parts of alcohol, 15 of 
chloroform, 23 of ether, and 122 of benzol ; also in alkalis, from which 
solution it is again precipitated by acids. The potassa solution diluted 
with water is of a sage green tint. Glucose was likewise observed, and 
the aqueous solution of the alcoholic extract contained a principle which 
gave a purplish-black precipitate with ferric chloride. C. C. Drueding 
(1877) obtained also a yellow resin soluble in petroleum benzine, a fixed 
oil, a little tannin, and 6 per cent, of ash.” 

Special Opinions-^ w Cotton-wool is a filterer of atmospheric germs 
preventing their access to wounds, cavities of the nose, ear, See., and for 
this purpose is verv useful after oocrations, including those on the eye.” 
{B; ijrude Surgeon G. A. Watson , Allahabad). “ The seeds largely increase 
the flow of milk, especially in cows, for whom bandla (sic ? bananlt— Ed.) is 
one of the best articles of diet. When given to \\ omen the bandla is beaten 
up in a mortar with a little water; the mass is then strained and the juice 
mixed with rice and cooked into khirP {Surgeon*Major C. U. Calihrop , 
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Morar). “ The seeds are considered to be a nervine tonic and are given 
for headaches and brain affections.” (Surgeon-Major Robb, Civil. Sur - 
ceot\ Ahmedabad). “Best application in burns and blisters.’ (Assistant 
Surgeon Shib Chunder Bhuttacharji , Chanda, Central Provinces). “ The 
seeds, deprived of their outer coat, powdered and given in milk (in doses 
of 2 drachms) are used as a tonic.” (ist Class Hospital Assistant Lai 
Mahomed, Main Dispensary , Hoshangabad, Central Provinces.) “ The 
young fruit is given to check dysentery.” (V. Ummegudien, Mettapollian, 
Madras.) “The oil from the seeds used as a liniment in rheumatic 
affections.” (Honorary Surgeon P. Kinsley , Chicacole, Ganjam , Atafrns.) 


MEDICINE. 


DOMESTIC AND SACRED. 

The sacred uses of cotton have already been alluded to. Except among 
one or two aboriginal tribes the plant as such cannot be said to be sacred, 
but the thread prepared from the so-called Nurma cottons is that alone 

C rescribed to be worn as the Brahminical string. The stems of the cotton 
ush are largely used for agricultural purposes, being made into baskets 
in Bombay and other parts of India. Throughout the Panjdb they are 
used in making the wattle sides of carts, being supposed better suited to 
such purposes than for basket-work. One of the most universal usages of 
the dry cotton stems is as fuel : this may be seen in all the cotton districts. 

In f/. C. Dntt’s Materia Medica of the Hindus (under the Diamond) 
occurs the following curious passage :—“ Diamond is purified for medi¬ 
cal purposes by being enc losed within a lemon and boiled in the juice ; 
of the leaves of Sesbania grandiflora (vaha). It is reduced to a powder 
in the following manner: A piece of the root of a Cotton plant is ! 
beaten to a paste with the juice of some betel leaves. Both these vege- I 
tables should not be less than three years old. Diamond is enclosed i 
within this paste and roasted in a pit of fire. The process is repeated I 
seven times, when the stone is easily reduced to a fine powder. ” 


SACRED. 

64 

DOMESTIC. 

Stems. 

65 


IV. G. Stocksii, Mast. ; FI. Hr. Ind., /., 346. ] 66 

References. — Tod., Cult, dei Cot., 132 ; Dymock, Warden, and Hooper, , 

Pkartn. Irul., 224-228; Murray, PI. and Drugs, Sind, 64. 

Diagnostic Characters .—Leaves glabrous, palmatcly 3-5-lobed, segments ' 
roundish or oblong obtuse. Bracteolcs deeply laciniat •, segments linear lanceolate. | 

Flowers small, yellow. Capsule ovoid. Seeds devoid of ielted down, covered 
with yellow adherent cotton not easily separable. 

Habitat. -A shrub found on the rime-stone rocks of the coasts of Sind. 

Dr. Masters and, following him, Todaro and DeCandolIe, regard j 
this as the wild condition of G. herbaceum. It may, however, be pointed j 
out that the glabrous leaves, deeply laciniated bracteoles, and naked j 
seeds ally it more strongly to some of the forms of G. barbadense. The ! 
interest in this observation lies in the fact that the most recently dis- j 
covered wild species in Africa is viewed by Masters as very nearly allied to 1 
G. barbadense. Doubt may thus be admissible as to the dcsirabilitv of a ! 
hard-and-fast isolation of the forms of Gossypium into Old and New \V.»rld 
types, represented by G. herbaceum in the farmer and G. barbadense m the | 
latter. Stocks himself, while describing his wild plant, in the Gazetteer of \ 

Sind, calls it G. obtusifolium, Roxb .; and thus did not v'ew it as distinct. 


V. Hybrids and Hybridisation. hybrids. 

If the character of velvety seeds (below the floss) be accepted as an 
Asiatic peculiarity, the absence of velvet would have to be added to the col¬ 
lective characters given above for the indigenous American species of 
Gossypium. And if this view receive more support than it has hitherto I 
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obtained, then the lor ms of cotton with broad leaves, laciniated bracteoles 
and velvety seeds (such as G. hirsutum), would have to be regarded as 
hybrids. As opposed, however, to this explanation of the velvety-seeded 
American cottons, there are one or two considerations of importance • — 
Certain writers affirm that it is impossible to hybridise the American 
naked seeded with the Asiatic velvety forms, or, indeed, the Asiatic with 
any American. It is further contended that the American velvety seeded 
cottons were known and even held to be indigenous Western species prior 
to the recorded introduction of Asiatic cdttons in America, which probably 
took place towaids the end of the last century. So again G. hirsutum and 
other velvety-seeded American forms show little tendency to revert to Asia¬ 
tic types, though in India they degenerate to almost valueless states. But 
on the other hand, the ease, in certain cases, with which the velvet is in¬ 
herited or lost under simple cultivation, would point to its bein<* an 
acquired and not an originally specific peculiarity, at least in the de 
bateable species, the more so since. In the pure types of naked-seeded 
American or velvety Asiatic, the velvet is neither acquired nor lost. 

It would thus stem desirable to have the question of hybridisation 
more carefully investigated. Not having the opportunity of 'performing- 
such experiments we are compelled to content ourselves with a review of 
what has been written. That the. Indian cottons have been freely hybrid¬ 
ised, naturally and artificially, goes without saying. That the same is the 
case with the American is equally true : the prized New World cottons are 
in fact mostly sports or hybrids. The debatable point is, can a hybrid be 
produced, cr does such exist, between Indian and American pure cottons? 
We are bound to admit that there seems, even in the face of all that has 
been written to the contrary, no good reason for supposing that American 
and Asiatic species cannot be hybridised. But it may be as well to give 
here the opinions of writers on the subject. Major Trevor Clarke (Pro¬ 
ceedings, Madras Agri-Hort. Soc., June 1871), in a letter to Mr. H. 
Rivett-Carnac, for example, made a direct statement opposed to' th^ 
possibility of such hybrids " I strongly doubt,” he wrote,the possibility 
of any cross between exotic and Indian sorts, and fear you will be dis¬ 
appointed in this respect when your plants come to perfection. The Per¬ 
sian, which is an American exotic or occidental sort, will cross with Sea 
Island, Orleans, or any other cotton of the Western World, but not with 
the true Indian plant.” 

Mr W. Walton (in Cotton , its Culture , Trade , and Manufacture , Bom¬ 
bay, i8b<>) devotes a chapter to the subject of Hybridisation, He seems to 
have been influenced by so liberal an admiration of Dr. Wight’s botanical 
merits as to accept unreservedly the dictum laid down by that author that 
hybridisation of any two species of cotton “ would be contrary to the laws 
of nature • To do so, wrote Dr. Wight, “ it would be necessary to open 
the flowers before natural blooming, to cut out their stamens before shvd 
ding their pollen, then to apply the pollen of the intended male parent 
to the virgin stigma; if its own pollen had once been applied, the other 
will not take effect.” As opposed to this emphatic statement itV.eed onb' 
be said that in India at least the difficulty is to find a cultivated cotton 
that is not a hybrid. Many authors describe, in great detail, their va¬ 
rious methods of hybridisation, so that, in addition to the fact of most of 
the favourite growths of cotton being botanically hybrids, no such difficul¬ 
ty exists as stated by Wight, The failures which Mr. Walton cites in 
support of his concurrence with Wight, were failures to naturally fertilise 
New Orleans with u native Indian cotton.” But the difficulty ’ arises 
v hat is native Indian cotton, and even still more so, what is New Orleans ?’ 
We are, for example, strongly disposed to think the latter a hybrid as 
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most of the Indian cottons certainly are ; hence Dr. Forbes, Mr. A. 
Elphinston, and other writers on this subject very probably tried to pro¬ 
duce a cross between two hybrids—a matter which might have been an¬ 
ticipated to prove difficult. We are therefore unable to support Mr. 
Walton’s contention, that these failures in one line of experiment prove the 
impossibility of any hybridisation. On the contrary, we believe that few 
genera are more easily hybridised artificially than, or have been so exten¬ 
sively hybridised in nature as, the species of Gossypium. This idea is 
borne out byTodaro’s experiments in trie hybridisation of cottons. That 
careful observer not only crossed many species artificially, but he gives it 
as his experience that it is almost impossible to check the natural hybrid¬ 
isation of Asiatic cottons. For example, he observed that G. Wightianum 
may be crossed with G. neglectum or with G. herbaceum, var. micro- 
carpum, and that the hybrids take intermediate forms which connect the 
ancestral types. By continued cultivation he found that these hybrids 
were all fertile, but that they gradually approached .their specific types if 
grown near each other, though preserved if they were kept apart. On the 
other hand, he noted that G. herbaceum, var. microcarpum, fertilised G. 
Wightianum and G. neglectum, but was never fertilised by them. By con¬ 
tinued cultivation of G. herbaceum, var. microcarpum, on sterile soils, To¬ 
ri nr o noted that: that form was far more liable to change its characters than 
was G. Wightianum when similarly treated. He then adds that in these I 
hybrids it is nearly always G. Wightianum that fertilises G. neglectum the 
reversion going to G. neglectum, rarely to G. Wightianum. ° These'are I 
tacts of great importance, and doubtless there are many others of a similar i 
nature which should imperatively be understood, before good results can 
be obtained in hybridisation. It would appear to be essentially necessary 
for example, first of all to thoroughly establish the character? ol the species 
aiid to possess stock of the purest strain. Having done so, experiments 
next be conducted with the object of discovering the direction of ' 
successful and of injurious hybridisation, so as to be -.ble to foster the one I 
and avoid or check the other. Whether the hairy-seeded American cottons 
°, r ° n, y h >' brids with an Asiatic strain v.e are not prepared 
tranln^H t? ‘f tlCa y at prcsen ! : ’ but we repeat that nothing has as yet 
cottons.^ that Pr ° VeS a Cr ° SS lnl P oss ’ lb,e between American and Asiatic ! 

. * n tl,C Anrmal Re P°rts of the Experimental Farms in the Bombay Presi¬ 
dency numerous reports occur on the subject of Hvbrids and HvLidifa- 1 

for lS^" (Northuf P f a £ er tWs sub i e £ als obc found in the Report 

§=r¥.'si®™* 

Maltese brown cottons, to which he gave the name of GeoZia tiS'? This 

biy s %’i£*vr l ?o?d a 5 G -. h f baceum - 

Hamilton Bell discusses certain Indian 

having befn working hard°It TheTuhfct ' 0“ -ettim^tU P arbt“iws° f 

sorts, some no hybrids at all, and so on ” I n the P ro<lUC . e n of tad 

for i860), Mr. S. H. Robinson furnishes the Aori Hor, 

Soaety with cotton grown at Goosrce from seed of a $bridfc5JSSS3 
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by Major Trevor Clarke, a cross between Sea Island and Bourbon 
(Conf . with the remarks regarding Bamia Cotton, p. 18 and p. 19.) 

It is perhaps needless to'quote other passages in support of the conten¬ 
tion that hybridisation is possible, or that many hybrids exist. Suffice it 
to add that we are strongly disposed to regard all American velvety-seed¬ 
ed cottons as hybrids between the American and " Asiatic series of forms. 
When, or how these were produced is quite another matter, but that in India 
they should show no sign to revert to ( the G. herbaceum series establish¬ 
es one peculiarity of their hybridisation, but does not disprove their origin 
as here suggested. There are many examples of hybrids produced in a 
particular manner, which invariably, in retrogression, produce one and not 
the other strain. To arrive at a more precise conception of these 
supposed American-produced hybrids, it would be necessary to know 
whether, in the home of their birth, they show a tendency to revert to the 
G barbadense series of characters. Their behaviour in India is of less 
consideration, since all American cottons degenerate rapidly in this country 
and often assume perfectly new, though inferior, forms. The acclimatised 
New Orleans cotton of India has lost, for example, many of its original 
properties, but is as distinct as ever from either of its suggested ances- 

COTTON. 

References.—J, H. Van TAnschoten, Voyage io the East Indies (t 598 )» 
1 55, 129 • Dunlop, the Cotton Trade , 1862; Arnold , History of the Cot¬ 

ton Famine , 186$ ; Watts, the Cotton Supply Association , 1871 ; Annual 
Reports of the Cotton Supply Association; Donnell , History of Cotton, 
ihi2' Foyle, Culture and Commerce of Cotton in India, 1 85 r; Prod . 
Fes., 12. 42, 67 , 75 . 7 *. S4 214, 221 : Aytoun Origin and Distrib. of 
Cotton Soils of India ; Forbe Watson , Fep. on Cotton Gins , and Cl l an - 
inv and Q ualitv of Indian Cotton ; Fivett-Camac, Minute on Cultivation 
Of Cotton : Medlicott, Cotton Handbook for Bengal, 1*62; Moore , East 
Indian Cotton, its Adulterations, and Acts passed to suppress the same 
1872 ; Schofield, Note on Ind. Cot., J 8 S 8 ; Reports of Proc. of hast Ind. 
Co., on Cot., 1836; Numerous Official Fepts.. and Cor., hev.&Agri. 
Debt., Govt, of India / Parly. Papers On Cotton exporter from In¬ 
dia, 1847; On Measures taken to Improve Cotton Cultivation in India, 
t 857 : Cotton Cultivation in India and Prospect of Supplies 10 England, 
1S63; The Cotton Supply Reporter ; Ure, Cotton Manufactures, 1861. 

HISTORY. 

Perhaps no more remarkable example of a sudden development exists 
in the whole history of Economic Products, than in the case of cotton. 1 he 
enormous importance, at the present day, of the fibre in the agriculture, 
trade, manufactures, and daily wants of the people of nearly the whole 
world, render it difficult to believe that only a few hundred years ago 
' cotton and its products were practically unknown to the civilised nations 

° t tto^TtTs perhaps even more singular that a fibre which has for cen¬ 
turies been the staple article of clothing in India, and elsewhere in the 
East should scarcely find a place in the early classical literature of these 
countries. Nearly all the beautiful and the useful plants of India, if not 
ot Asia, have their properties extolled by the Sanskrit poets, and indeed 
are frequently dedicated to the gods, but cotton—the plant above all others 
which might be expected to have former! a theme for nature worship—is 
passed b\% with only the most incidental allusions to its properties. In¬ 
deed, it is only in modern works that the fibre is unmistakeably ref< iTed to. 
Evidences exist, however, amongst certain of the aboriginal tribes 01 Ind a 
of what is perhaps a much more ancient knowledge of the plant, bor 
example, the Khonds grow a cotton-bush in the place selected for a new 
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settlement, and in after years the village plant is tended as sacred and HISTORY 
carefully watered. 1 his custom is probably of very ancient origin an d 
may denote a superstitious regard for the plant, probably derived ’from 
the knowledge and appreciation of its valuable properties 

The Sanskrit word translated “cotton” is perhaps'first mentioned in ’ r 
the Institutes of Manu, where, in Book II., No. 44, it is stated that, “ the I Sanskrit" 
sacrificial thread of a Brahman must be made of cotton, so as to be put on Literature, 
over his head in three strings.” The word used in that passage and trans- 
jated cotton is arpdsi ) from which has been derived, accord¬ 

ing *o most writers, the modern Hindustani kapas, and even the Hebrew 
karpas (the “green hangings ” of the Book of Esther). The frequent con- I 
fusion in ancient classical terms for textile fibres, which will be further I 
commented on below, has led many to believe that the k dr past of the Insti- 1 
tutes of Manu may not necessarily have been cotton. 1 he probability 
however, is that it really was so. Not only does the term in general use for 1 
cotton at the present day evidently owe its origin to that word, but the brah- 
tninical threads are, up to the present date, made almost, if not quite 
exclusively from the fibre of G. arboreum, a plant, in many parts, considered 
the exclusive property of the Brahmans, and generally ‘planted near tem¬ 
ples, or thc'abi des of fakirs. 

Be this as it may.it is certain that at the time of the Institutes of Manu 
spinning and weaving were not only known, but the art of starching or i 
weighting a textile was also practised, and the admissible amount nro. 
scribed. In Book VIII., No. .36, it is enjoined that for “ stealing ?hr£d 
raw cotton, materials for making spirituous liquors, &c. ” the fine i„„ij 
be thrice the value of the article stolen. Again, at No. yo 7 “ 1 et a d 

who has received ten palas of cotton thread, give them' back in creased To ' 
eleven by the nee water, and the like used in weaving; he who does other ' 
wise Shall pay a fine of twelve punas.” A still earlier notice of the process ! 
of starching probably occurs in the Rig Veda, Hymn 105, v. 8, where the 
following is to be found: “ Cares consume me Satakatu, although thv wor ' 
s 1 ’’j» a S"™* a weaver’s thread.” Commentators have cxThtn- 
ed that the rat s temptation was probably the starch, in which the threads : 

■had been steeped to improve their tenacity and strengthen the fabric “ 

1 he picture thus raised of the character of the textile industries of India 
some two thousand years ago, meets its parallel nnlv „ , 1 • f . dla > 

laid down for domestic life. %ok "l L , '"W 0 ” i 

deals with ihe regulations concerning washermen “l et a wathiT' 
wash the clothes of his employers by tittle and X, or piece by pSe™n3 1 
not hastily, on a smooth board of Sulmali- wood: let him neve? m?i the I 

dav Ck Acce° Clal hab ‘ tS <>f th ? peoplu diff ‘ red little from those of the present 
were perfectly understood in the Fast at a time wb P n '!' g a , nd weav ’"g 

St W lg “ e * ^™^'£ZES£Si 

mentionof'cTuoTin'Persian[A?a2T,Tnd?hT\vTsterndassir's' < o lke ^ 

confusion of names for different fibres. Thus katdn Jif "knrtdA? l .BtSSaSS 6 * 1 
word for flax, but may also have been used for cotton since it Ara ” c I 
gave origin to the European words now in use for that fiw Ppai \ ntly 
Cotton, Cotone (Hal.), Coton (Fr.), &c.; on thVother tnd. UmAra! I 
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bic Kurpas (probably derived from the Sanskrit), the modern kutn 
and panbah of the Persians are all now translated cotton, though 

their original meaning is doubtful. 

In Greek the word karpason is generally translated “ cotton, but has 
often been rendered “ flax.” The fiixraog of the early Greeks was the fine 
linen used for making mummy cloths, but by later writers it was applied 
to cotton. The words Xivov and linum have sometimes been translated 
" cotton,” just as karpason has often been'Tendered “flax. Yates (in 
his Textrinum Antiquorum) says that some poets assume a license in the 
use of the word carbasus , and Dr. Robertson points out that doubt may 
be admissible as to whether cotton was even known to the early Romans, 
since garments made of that fibre are nowhere specified in the laws de 
Publicanis et Vectigalibus , while, on the other hand, imported spices and 
precious stones find a recognised place. It may 3-1 so be viewed as signifi¬ 
cant that, with writers at the beginning of the Christian era, it was custom¬ 
ary to speak of cotton and cotton goods by names not in use prior to 
that date. Thus Pliny refers to the Gossyplnos or Gossypion of the island 
of Tylos, and a misapplication of a term derived from silk became general, 
c.g,, Bambacinus (made of cotton), Bamboearius (cotton dealer), &c. 
Bombax is the generic name given by botanists to the* silk-cotton tree. 

It is thus evident that no reliance can be placed on any or the terms 
above mentioned as necessarily meaning “cotton, and that it is only pos¬ 
sible to identify a reference to it by the context. 

Herodotus is perhaps the first who seems to refer to the fibre. In his 
account of India he writes, “ The wild trees of that country bear fleeces as 
their fruit, surpassing those of sheep in beauty and excellence; and the 
Indians use cloth made from these trees.” He further states that the 
cuirass sent by Amasis, King of Egypt, to Sparta, was “ adorned with gold 
and with fleeces from trees.” Ctisias, the contemporary of Herodotus, 
was also acquainted with cloth made from tree-wool. 

But perhaps the first unmistakeable reference to^ cotton is by Theo¬ 
phrastus, subsequent to the expedition of Alexander into India. He 
describes the trees from which the Indians made cloth, as “ having a leaf 
like that of a black mulberry, the whole plant resembling the dog-rose. 
They set them in the plains arranged in rows, so as to look like vines in a 
distance.” The plant thus described is unmistakeably cotton, and the 
passage indicates that not only was the fibre known, but that the plant 
was cultivated, at least in North-Western India, at that early date. 
Nearchus described the garments made from this tree-wool, stating that 
the natives wore a cloth “ which reached to the middle of the leg, a sheet 
folded about the shoulders, and a turban rolled round the head,” a de¬ 
scription which accurately describes the clothing of the people of many 
parts of the country at the present day. 

The first mention of cotton, considered as an article of commerce, is 
found in “the Periplus of the Erythraean Sea,” by Arrian, who probably 
lived towards the end of the first century. That writer, who was at the 
same time a merchant and traveller, sailed over the whole of the Arabian 
Sea, and described in detail the articles of trade of many of the coast 
towns of India. According to Arrian it appears that, in his time, the Arabs 
exported Indian cotton to Aduli, a port on the Red Sea, and that a trade 
was established with Patiala, Ariake, and Barygaza—the modern Broach. 
From the latter a great quantity of cotton cloth, made in the neighbourhood 
and also obtained from the remote parts of the country, was exported. 
Ma-uha, rue modern Masulipatam, was also then, as it is to this day, 
famous for the manufacture of excellent cotton stuffs. The muslins of 
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Dacca seem also to have been known. They are described as superior to 
all others, and are said to have been called gangitiki by the Greeks a 
name indicative of their manufacture on the banks of the 'Ganges. 

1 he knowledge of the manufacture of cotton appears to have extended 
into Arabia and Persia about the beginning of the Christian era. From 
these countries cloth locally manufactured, or imported thence from 
India, may have found its way to Rome and the richer cities of the 
ureeits. But such supplies must have been very rarely obtained, and the 
f,r,no C rf ° f , cl 3? sical authors on the subject is a proof of the want of regular 
r if , m f* tenal - Even after regular commercial intercourse had 

materL cSf fT™ Rome a " d the East ’ cotto "> ‘onside^d as a 
It mav n f?rt b h • f b ^? wov f n> ?PP e ars to have excited little interest. 
r ™ y ' act bei . nfer 7 cd from the silence of writers of the middle a«-es that 

shores, is to be found in the works of Eben elAwan of S* 6 E “ ro P ea " 
m the twelfth century. He describes the method employed 
Spain, to which the plant had doubtless been brought by the Aralf^ L and 
the same period cotton stuffs, manufactured in Turkestan awA £ bout 

; n,por “ n ' ar,ici ' - 

facturc of paper, and Or^liddlng^uiU 0 ^cushionf &“ ploj rl d n the manu- 
nmg its short staple was inly le^nt in Europe after tV Jr 6 f rt of s P in ‘ 
tures of the East had permeated the whole world 

mention is made of cotton manufacture in ^ aus, * on S before any 

made of cotton being commonly used at Cambridge reC ° rds ex,st of P a Per 

^ fact to Europe is 

Clsl intercourse with India, should 7 a veknown nnfh' C d lat 'mate commer- 
turc and manufacture of cotton until the ^hirt l^ d! g ° f the arts of cul ‘ 
were introduced into that em^reby the t T'V' when they 
Arabian travellers who visitedf'him in tb„ fc tar d >' nast v. Two 
Chinese dress,not in cotton as theAraWarad^SiM^'observed, “The 
century records exist that the Emperor Ou-ti ? :lk * In the sixth 

which had probably been presented by sonmforeig^W a r °j 6 ° f cotton > 
held in great esteem. Towards the end g ambassador, and was 

that the plant was grown in gardens for the * is . kn0wn 

as m England, there was great opposition to the L . , fl , ow f s> At first, 
vation gradually increased, until it reache ’ it c v staple, but the culti- 
now in China as in India a valued T,£* 3 * ‘ m P 0rtance - being 

hr.s been estimated at as much as 12,000 ooo bafes d u Ced ann “allv 

correct estimate of Chinese production or not hether that be a 

since the lower order, (now-a-dajs are a™clShed^ &“>* ** enormous* 
1 urning to the New World ,1 cl ° ,ed in cotton. 

Iie°fs irftii Car !Sc tin T S ' U ’ S “nnected withsome bas t , probabI y been used 
efs of the aboriginal peoples of South Amerim Ti .°. St ancient be¬ 
lli s work on Brazil, recounts a stfange legend r,. ' • Uls ’ Agassiz, in 
according to which Caro Sacarbo, & fifa, „f 
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the ancestors of the human race from the bowels of the earth by means of 
a cotton rope. Columbus found cotton in use among the natives of 
Hispaniola, but only in the most primitive way. Cortez found the manu- 
facture in a much more advanced condition in Mexico. The Spanish his¬ 
torian informs us that “ The Mexicans made large webs, as delicate and fine 
as those of Holland. They wove their cloths of diffbrent figures and 
colours, representing different animals and flowers. Of feathers inter¬ 
woven with cotton they made mantles and bed curtains, carpets, gowns, 
and other things, not less soft than beautiful. With Cotton also they 
interwove the finest hair of the belly of rabbits and hares, after having 
spun it into thread; of this they made most beautiful cloths, and in parti¬ 
cular winter waistcoats, for their lords.” 

With the rise of Muhammadanism and the conquests of the Saracens, 
the knowledge of spinning and weaving cotton probably spread to 
Europe, consequently we find the delicate cotton fabrics of the East 
first imitated in Italy and Spain, during the twelfth or thirteenth century. 
From these localities the art of cotton manufacture became diffused and 
extensively established all along the Southern shores of the Mediterra¬ 
nean, but it was confined to that area till the sixteenth century. The 
Dutch then succeeded in depriving the Portuguese of their Eastern colo¬ 
nies, and not only extended their own imports of cotton goods, but, towards 
the end of the' century, began to manufacture at home. 

From the Low Countries the industry passed over to England in the 
seventeenth century. On the arrival of cotton goods at the Mediterranean 
poTts, these fabrics became known and valued in England, and gave rise 
to imitation. Thus Camden, writing of Manchester in 1590, says, “This 
town excels the towns immediately around it in handsomeness, popu¬ 
lousness, woollen manufacture, marlcet place, church, and college, but did 
much more excel them in the last age, as well as by the glory of its 
woollen cloths, which they call, 4 Manchester cottons.’ ” In 16^1 Roberts, 
in his “Treasure of Traffic,” writes, “The town of Manchester buys 
cotton wool from London, that comes from Cyprus and Smyrna and 
works the same into fustians, vermillions, and dimities.” About this time, 
however, calicoes began to be imported m greater quantities from Holland, 
Portugal, and also from India direct, with the result that Indian chintzes 
became so generally worn (to the detriment of the woollen and flaxen 
manufactures at home) as to excite popular feeling against them. Dis¬ 
putes arose as to the question of duty on these goods. Thus in 1664 
Pepys writ *s in his diary, “Sir Martin Noel told us the dispute between 
him, as framer of the additional duty, and the East India Company 
whether calico be linen or no, which he says it is, having ever been 
returned so. J hey say it is made of cotton wool and grows upon trees.” 
in 1678 complaints from those interested in woollen manufactures became 
louder and a pamphlet was issued, called “ The Ancient Trades Decayed 
and Repaired again,” lamenting the detrimental effect of imported cot- 
tons. This dissatisfaction steadily increased, till, in 1700, Acts were passed 
which prohibited the introduction of printed calicoes for domestic use 
either as apparel or furniture, under a penalty of £200 on the wearer or 
seller. But this did not prevent the continued use of cotton goods, quan¬ 
tities of which were smuggled into the country. 

. Towards the end of the seventeenth century cotton printing was estab¬ 
lished in England, and English prints began to combine with Indian in 
ousting woollen goods. Thus in 1708 the Weekly Review of Daniel De Foe 
con amed statement that “ above half of the woollen manufacture was 
n ire y lost, had °f the people scattered and ruined, and all this by the 
c erence of the East India Trade.’ Dissatisfaction increased, till in 
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1720, an Act was passed prohibiting- altogether ** the use or wear in Great 
Britain, in any garment or apparel whatsoever, of any printed, painted, 
stained, or dyed calico, Under the penalty of forfeiting to the informer the 
sum of £5 ” By the same Act the use of printed or dyed calicoes, " in or 
about any bed, chair, cushion, window curtain, or any other sort of 
household stuff or furniture,” was forbidden under a penalty of £20, and 
the same attached to the seller of the article. This Act, however, though 
confirmed in 1721, appears to have had little permanent effect, since in 
1728 we find another author writing of the prevalent evil of the consump¬ 
tion of Indian cotton manufactures, which he ascribed to the " passion 
of ladies for their fashion.” 

In 1736 the law, since it struck at the existence of the now rising^ cotton 
manufactures of England, was modified so far as to permit the manu- | 
facture of calicoes “ provided the warp thereof is entirely made of linen 
thread.” 

During the succeedingthirty years the mechanical achievements of Wyatt 
Kay, Hargreaves, and Arkwright, by reducing the cost of manufacture, 
and contributing to the production of more perfect and cheaper fabrics, 
placed the English manufacturer in a position to dispense with a consider¬ 
able proportion of the protective legislation which previously existed. 
Accordingly, a law was passed in 1774, sanctioning the manufacture of 
purely cotton goods, rendering English calicoes subject to a duty of 3^. 
per square yard, but still prohibiting the importation of such" goods. 
The numerous inventions perfected about the end of the eighteenth cen¬ 
tury, together with the withdrawal of restriction in manufacture, led to so 
wonderful a development of the cotton trade, that it became not only 
necessary to seek new markets for English manufactures, but also for more 
abundant supplies of the raw material. In 1697 the amount of cotton 
imported into England was 1,976,350 ft), up to 1749.1k did not materially 
increase, in 1751 it was 2,976,610ft), the average from 1771 to 1775 was 
4,764,589ft); but from 1796 to 1800 it increased to the. annual amount of 
37>35°>276ftj. At this period the West Indies appear to have become 
the best and largest source of supply, and prices seem to have ranged 
from 20.'/. to 30.'/. per lb, though in 1799 the average price of West India 
and Berbice cotton was as high as 37^. per tb. 

Up to the commencement of the present century America contributed 
but a very insignificant portion of the cotton consumed, it is stated that 
V ,n U 8 4 an American ship, which had imported eight bags of cotton 
mto Liverpool, was seized, on the plea that so much cotton could not be 
the produce of the United States.” The imports from America in fact 
continued to be very small up to the end of the century. In 1790, for ex¬ 
ample, Europe received 18 bags; in 1791 the total exports of cotton from the 
United States were 189,316ft), but in 1704 they amounted to 1,601,700ft), 
and by the year 1800 they had increased to nearly 1 S,ooo,oooft>. 

At the close of the war in .1815. when prospects of foreign trade began 
to brighten and to lead to an increased demand, the production of cotton 
in America received a fresh impetus, and the subsequent progress was 
rapid and continuous. The lead then taken by the Southern States was 
steadily maintained for nearly half a century, ‘and a practical monopoly 
was eventually established. With increased production came lower prices • 

C °^°[h WOrth 22d ' PCF ^ tW ° >earS bcfore fel1 in 18 *9 t0 ls -> in l8 43 to 4^. 

This great increase in the importance of America, as a cotton-erowino- 
country, early led the Directors of the Honourable East India Company to 
commence operations for the purpose of improving the quality and increas¬ 
ing the quantity of Indian cotton for export to England. Full information 
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regarding cultivation and trade was called for as early as 1788. In 1790 
numerous reports were received which showed the chief districts of the 
several provinces in which cotton cultivation was then carried on, and 
recorded many interesting facts regarding the methods of cultivation. 

In a “ Report on the Proceedings of the East India Company in regard 
to the Production of Cotton Wool ” the following passage occurs From 
this period great attention was bestowed with a view to the production 
of a larger and better supply of cotton in the provinces under the Com¬ 
pany^ Government, as well for the advantage of the native cultivators 
and manufacturers, as for the benefit of Great Britain. Endeavours were 
made to prevent adulteration in the cotton purchased from the native 
merchants; and in order to reduce the expense of freight, screws for com¬ 
pression were brought into successful use, and subsequently carried to 
great perfection.” 

The imports into Great Britain from India during the years 1800 to 1809 
averaged 12,700 bales per annum; and owing to the influence on the cotton 
trade of the American embargo in 1808, the quantity brought over in 1810 
amounted to 79,000 bales (27,783,7001b). “In 1818 the export to the 
United Kingdom amounted to 247,300 bales (86,555,0001b)—the largest 
quantity exported from India up to 1833.” The report continues, “ In the 
import of every year there was generally among the consignments some 
good clean cotton; but the greater proportion was not suitable for spinning 
in this country, and was therefore re-exported to the Continent.” The 
Company persevered in their energetic measures for the improvement of 
Indian cotton, but without much success. 

The final result of the contest between America and India in cotton 
supply is too well known to require any recapitulation in this place. From 
1818 onwards the respective quantities of Indian and American cotton in 
the English market never again approached each other till about the time 
of the American war. During the first fifty years of the present century, 
Indian cotton exports were characterised by the most extraordinary fluc¬ 
tuations. Thus in 1821 the imports from India had fallen to 20,000 
bales; in 1841 they rose to 278,000 bales; in 1848 they again sank to 
49,000 bales. America, in short, had gained command of the market, and 
India was considered only as a supplementary source of supply, resorted 
to mainly in the event of a short crop from the"West. It was not till the 
blockade of the Southern Ports, during the American civil war, that India 
again became,one of the main sources of supply to the English cotton 
market. The effect of that war is not only shown by the increase of Indian 
exports but by the extraordinary rise in value. Thus, previous to war, 
Indian cotton sold for between 2 and 3 annas per pound, and during the ' 
crisis attained the high value of 11 annas 5 pie. With the recovery of 
American trade, Indian cotton again decreased to its normal value and 
has since fluctuated between 4 pence and six pence a pound. The following 
analytical tables of the imports into Great Britain, and statement of prices, 
will perhaps, however, exhibit, in the shortest way, the striking fluctua¬ 
tions of the American and Indian trades during the ten years previous to 
and following the War of Secession 
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Imports of Raw Cotton info the United Kingdom , in Bales, during the ten years previous to the American War , Wz., from 

1830 to 1859, inclusive . 


p* 

IS50. 

I85I. 

1852. 

1853. 

«S 54 - 

>855. 

1856. 

1857. 

1858. 

1859. 

America . • 

1,182,970 

1 , 397,112 

1,788,685 

1,532,063 

1,666,479 

1,623,47'S 

1.758,295 

1,481,715 

1,863,147 

2,086,124 

India . . • « . 

309,168 

326,474 

212,361 

485,527 

308,293 

396,014 

463,932 

680,466 

360,980 

509,695 

Brazil. 

171,359 

108,670 

144,214 

132,443 

107,393 

134,762 

122,411 

168,340 

106,127 

124,930 

Egypt . 

79,376 

63.833 

189,865 

105,398 

81,085 

115,018 

112,911 

75,598 

105,603 

101,427 

Smyrna ...... 

157 

3.630 

20 

... 

... 

... 

... 

... 

500 

1,700 

Peru 0 . . 

... 

47 

90 

2,579 

1,637 

1,441 

4 , 3 oo 

3.78s 

1,812 

1,496 

West Indies, &c. • 

5 ,i °7 

4.799 

12,043 

5 , 96 o 

7,710 

7,505 

7,020 

7,679 

4,460 

3,528 

Total 

!> 74 S,i 37 

J ,9 04,565 

2,357.278 

2,264,270 

2,1 72,597 

2,278,218 

2,468,869 

2,417,586 

2,442,629 

2,828,900 

Total in Bales of 4001b 
EACH. 

1,714,000 

“,900,250 

2,313,000 

2,255.750 

2,216,500 

2,252,750 

2,552,500 

2,440,250 

2,563,750 

2,977,000 

Prices of Indian Cotton in 

ANNAS PER lb 

... 

... 

... 

... | 

2-3 

Not given. 

2-3 

*2-8 

3 

2—7 
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Imports of Raw Cotton into the United Kingdom , in Bales, for the ten years ending 1869 , together with those of 1S70. 


p _—- 

$ 

America 

1S60. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1S67. 

1868. 

1S69. 

1870. 

2,580,080 

1,841,643 

72,369 

132,028 

> 97 . 77 6 

460,606 

1,162^745 

1,225,686 

1,269,060 

1,039,641 

1,664,010 

India . 

562.738 

986,290 

1,071,768 

1,229,984 

1 , 399,514 

1,266,513 

1 , 847,759 

1,508,754 

i, 45 i ,979 

1,496,426 

1,063,540 

Brazil . . * 

103,084 

99,224 

133,807 

I 37 ,H 2 

212,192 

340,261 

407,646 

437,208 

636,897 

514,200 

402,760 

Egypt . 

110,009 

97,759 

135,420 

205,788 

257,102 

333,575 

167,451 

181,173 

188,689 

185,670 

219,920 

Smyrna 

loo 

957 

>4,851 

42,282 

61,793 

79 ,So 3 

32 , 7 >o 

16,995 

12,758 

40,957 

..V 

Peru 0 

2 , 5'5 

2,667 

5,400 

15,521 

27,059 

71,794 

49,oS 1 

64,423 

1 

58,8S 1 

62,228 

... 

China and Japan . 

... 

... 

... 

160,807 

399,074 

141,610 

18,844 

1,942 

93 

... 

• ... 

West Indies, &c. . 

7,259 

7,iS8 

11,436 

8,610 

32,586 

61,159 

62,745 

64,593 

4 i, 77 o 

43,043 

112,100 

Total 

3,366,685 

3 , 035 , 72 S 

i, 445 ,o 5 i 

1,932,152 

2 , 587,096 

2 , 755,321 

3,749,041 

3,500,774 

3,660,127 

3 , 3 S 2 ,i 64 

3 , 462,330 

Total in Bales 
OF 400 lb EACH. 

Prices of Indian 
Cotton in annas 
PER lb. 

3,589,500 

3 ,i 53 , 5 oo 

1 , 332,750 

1,729,500 

2,240,250 

2,416,000 

3 , 384,500 

3 , l 56 * 34 o 

3,320,210 

3 , 053,067 

3,289,214 

3—7 

4—2 

6—4 

10—5 

11-5 

7—1 

6—2 

5-3 

4-7 

5—6 

5-5 
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The causes of the decline of India’s hold on the European market, 
during the first half of this century, are abundantly shown in every report 
on the subject. Imperfections in methods of picking, cleaning, and packing 
together with extensive adulteration, rendered many of the Indian consign¬ 
ments practically valueless, and largely increased the demand for the clean 
American cottons, which thus rapidly obtained a stronger hold on the mar- 
ket. I he great development in machinery, which coincidently took place 
resulted in improvements being directed towards the utilisation of the 
clean, long-stapled, high quality American cottons. As a consequence 
le short-stapled Indian flosses soon became entirely unsuited for Eno-lish 
machinery and thus their market price rapidly fell. With diminished pnces, 
Koo a i inducement to improve the quality of consignments 

too tme ?‘A nd - 1C f SS '- 1111 SU f h , a stal " ^ the following became only 
arti«w7=.- An ; nf ! nor and d ' r tv article is by far the most profitable 

N„, ^ , 1Ve i radei Cven 80 to European merchants.” 

Company h bm'lilli!?;n 1 many endeavours on the part of the East India 
of that vearl*was mtmSii < ^^ n | nt T as cffected -. In 1829 a Regulation(III. 
cotton, but with no practical resnli^ e A« PpreSS10n ° f tllC adulter ation of 
wards the improvement of lndfan cotfonT^ t ' iere . fore greeted to- 
seed—attempts which were enerp-pth^u b .>’‘Ee introduction of American 
Society of India, and by manv & private i 1 ie A gri '' Horticultural 

Society started a farm in "830, the 

permiental cultivation of cotton * This' ar Ca,CuUa> for the ex- 

acclimatised seed freely distributed till wT” ' vas prosecuted, and 
farm having expired, the Society did"no^deem^h^np'' ^ 611 the Iease of the 
establishment. In .837, £2000! t he SoSS nacessar y to keep up the 
procuring seed, and an annual grant of R1 ooovoteS fo^t h7 S S6t apa “ for 
And the whole of that amount ? was ordor^ 0 to 0 be d e f xpende S d a ^n ‘n'ft 
Georgian. The earlier publications of the Society i.t fact teemuSf 
counts of similar patriotic efforts. y m wUh ac * 

*5 l8 ? 8, tea experienced planters were procured by Government from 
the Southern Su es of America, for the purpose of establishing cult? 
vafon of New Orleans cotton. They were furnished with seed!, JS' 
hoes, and gins, and began operations about 1840-41. Three were stationed 
wnfdT^ y r' h,e K yat Broac J 1 > three in Madras, It Tinnevelly and a£ 
‘ < s at Coimbatore; and the remaining four, sent to Bengal com 
menced experimental cultivation in the Doab and Bandelkhand ’ With 

Sfe!t S th“t SS neiman C e°nt 0 " famerS COntinued their efforts = until it'becLe 

sa 8As« 

catioi, of " rCferred l ° thc Publil 

a firm°con&nwa g s sfill emertalncd^W ( V ^ h at 7" dcd i hese ^deavours, 
improvement of Indian cotton was bv ill nvl spL '' ‘!. ,ld surest way to the 

quantities were accoKw Znt todh hv'i'lf T?}' ex S tic seed - I-arge 
tion, and were also distributed by the Aft, ^' o to 1 n ^ u P pl y Associa- 

but with the old result of general failure 8 IlntltkTf Society of India, 
war, and the consequent cotton fami^. . Up the , date of lh e American 
«ou]d lx, “> d ™ ™‘>on 

merchants in Europe naturally t , At l ‘‘ at tlm e. however, 
■heir supply, and» f™»> part of 
■h= demand and impefve .he 
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aided by private enterprise; notably.so by the English Cotton Supply As¬ 
sociation. ' In 1863 a Cotton Commissioner was appointed in the Bombay 
Presidency ; in 1864 a similar appointment was made for Berar and the 
Central Provinces. A Cotton Frauds Bill wa^ submitted in 1862-63, and 
became law as the Bombay Cotton Frauds Act, IX. of 1863. 

In conclusion it may be said that experiments on the introduction of 
American seed* have been steadily !;ept up at the Government Farms but 
with little success, and of late years attention has been consequently more 
and more directed towards improving the Indian staple, by careful selec¬ 
tion of seed and adoption of the best methods of cultivation. Since the re¬ 
establishment of the native staple in European markets, consequent on the 
cotton famine, it has been found that a good market does exist. The 
exports have remained fairly steady, and should the staple not further 
deteriorate, they are likely to continue regular. 

The reader is referred to the article on “ Trade ” for information as to 
the present position of India as a cotton-exporting country. The remark¬ 
able increase since 1862, and the present immense importance of the ex¬ 
ports, render it manifest that every effort ought to be made to retain and 
expand a trade of so much value to this country. 

CULTIVATION OF COTTON IN INDIA. 

• Review of Area, Outturn, and Consumption. 

The statistics of area of agricultural crops in India are year by year 
being brought to a state of greater completion. In the case of cotton 
special attention has been paid to the subject, with the result that the 
figures now given*' are believed to be fairly accurate. This remark applies 
to most of the provinces and Native States in India, with the exception 
of Bengal, a province regarding which the available information as to area 
and outturn is of the most meagre character. An attempt was, however, 
made, some few years ago, to determine the Bengal area and outturn of 
cotton, and the figures then published have had to be accepted in the pre¬ 
sent statement, for the year 18S8-89, though everything points to their 
being under rather than over the mark. In a “Note” on cotton culti¬ 
vation issued by the Government of India, in 1888, the average area 
for the five years preceding 1885-86. was put down at 14,051,800 acres, and 
the outturn at 6,775,000 cwts. of cleaned cotton. For most provinces of 
India a ctriain reduction (as far as possible allowed for in this article) has 
to- be made, owing to the fact that a considerable percentage of the cotton 
lands is regularly occupied with mixed crops, viz., one or two rows of cotton 
alternating with a row of one or other of the bushy pulses or some 
such crop which can conveniently be grown on the same field with 
cotton. The estimate of yield has, in many provinces, been arrived at, after 
the conduction of careful crop experiments, and these, on the whole, have 
demonstrated that in former returns the yield was understated. Moreover, 
for the races and hybrids of indigenous cotton (Gossypium herbaceum and 
G. Wightianum), it is now generally accepted that 30 : loo is a safer esti¬ 
mate of cleaned from uncleaned cotton than 25 : 100 as previously 

allowed. Accepting these opinions as correct, the area under cotton in 
1888-89 was 13,998,639 acres, and the outturn 9,219493 cwt. This exhibits 
a decrease in the area but an increase in the outturn of approximately 
2,500,000 cwt. of cleaned cotton over that given in the “Note” above 
alluded to. It is believed that these results indicate a departure of a 
more superficial than actual character, however, being the adjustment 

.* JJ 10 y°ar 188889 has been chosen (though later figures of foreign trade are 
available), because it is the last for which corresponding Agricultural and Internal 
Irade Statistic, are obtainable. 
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of the error arising from mixed crops, which would restrict the area 
actually occupied by the crop but raise the acreage outturn. Indeed, it 
seems probable that, instead of the cultivation of cotton having declined, I Area & 
as the figures given above might be supposed to indicate, it is actually I Outturn j 
on the increase, and greatly owing to the favour shown for mixed crop 
cultivation. For example, if the standard of least error be taken in 
determining this point, viz., the total consumption of Indian cotton in 
the home and foreign markets, we learn that the exports (as a direct 
result of the American War) suddenly expanded. In 1865-66, they 
attained the magnitude 017,170,986 cwt., valued at R 35*58*73*890. In 
the year previous, though the quantity exported was only 4*687,972 
cwt., the greatest recorded value was then obtained, viz., 837*57*36,370. 

From the date of the War of Secession the exports declined, till in 1869-70 
they amounted to only 4,953*379 cwt. They again, however, recovered, 
and attained, in 1871-72, their maximum quantity, namely, 7,225,411 
cwt.; but it is noteworthy that this remarkable production of Indian 
cotton decreased rather than increased the value, for the exports were 
then declaredat only 821,27,24,297. From 1871-72* the exports declined 
once more and reached their lowest recorded level in 1878-791 a year of 
famine, when they were 2,966,060 cwt., valued at R 7 * 9 I > 3 °> 458 ‘ Since that 
date they have steadily improved, having been, in 1885-86, 4 * 1 89,718 cwt. ; 
in 1886-87, 5*432,648 cwt.; in 1887-88,5*374*542 cwt.; in 1888-89, 5 * 33 b 9°4 
cwt.; and in 1889-90, 6,328,898 cwt. It may thus be admitted that the 
f ° reign .f xports i usti fy the opinion of an expansion in the production of 
cotton, the more so since the consumption by Indian mills has manifested 
during the past five years,— indeed during the past thirty years—a corre¬ 
sponding steady increase. The statistics of these mills showed, during the 
five years ending 1866-67, an average annual consumption of only 210,006 
cwt., while last year they took 3,11 1,024 cwt., being an increase in twenty- 
two >ears °f i *38i J per cent. These facts may thus be admitted to afford 
a tangible conception of the cultivation of cotton in India, which can be 
elaborated by a review of the figures of internal and foreign trade. 
vVorking back irom the returns of marine and rail-borne traffic, for 
example, a powerful confirmation is obtained of the accuracy of the agri¬ 
cultural statistics (in the case of surveyed provinces), and accepting the 
data thereby arrived at, it becomes possible to fill up approximately Iccu- 
rate figures for such provinces as Bengal, which publish only generalisa¬ 
tions regarding their area and outturn of crops. Some years a<-o an 
attempt was made to register the road traffic to and from the faro-er cities of 
India. This was found both troublesome and expensive and had accord¬ 
ingly to be abandoned. But the more important railways having fallen 
into the hands of Government, an arrangement has been made by which 
each province is divided into certain blocks. The interchange of produce 
between these blocks is carefully recorded and the traffic published 
annually. A similar system of registration on rivers and canals having- 
been organised, it has thus, during the past few years at least, become 
possible to form a fairly clear idea of the major portion of the internal 
trade of the country. Had it been possible to carry out a registration of 
road trade, an even'more complete conception of outturn would have been 
derivable from the movements of produce from district to district and 
province to province. But by bearing in mind the error involved through 
want of road statistics we are, nevertheless, in a position to arrive at" a 
fairly accurate idea of the intra-and inter-provincial transactions, from the 
annual reports of the rail, river, and canal traffic. A provincial balance 
sheet of imports and exports, doubtless, ignores at the same time local 
consumption, since a product, such as cotton, may be conveyed a few 
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miles from the field to the loom without being carried over any possible 
registration route. The amounts thus locally consumed would, therefore, 
escape registration, however carefully road traffic was recorded, but by 
various analytical methods, figures have been derived, which are believed 
to approximately express local consumption. The accuracy of these esti¬ 
mates is, indeed, confirmed by an analysis of all trade transactions. The 
net exports over imports being deducted from outturn, the balance shown 
would be available for local consumption, and that balance, in most cases, 
represents the actual figure stipulated for by official estimates as the amount 
requisite. It need only be here added, in this connection, that the most 
serious error, involved in all tabular statements of the production and 
trade in cotton, is due to the season of cultivation and harvest not corre¬ 
sponding to the official year in trade statistics. It does not follow, for 
example, that the area shown as under cotton, in any one year, afforded 
the whole supply for the trade of the same period. Indeed, an annual 
statement for twelve months ending 30th June (the cotton commercial 
year), would be more correct than a year ending 31st March—the official 
year. By such an arrangement, however, the relation of the cotton pro¬ 
duction to the imports and exports of raw cotton and piece goods would 
be lost sight of. The error here indicated is, at the same time, one that 
admits of correction by the average of a series of official years being com¬ 
pared with a corresponding average of commercial returns. As this in¬ 
volves, however, considerable labour, scarcely commensurate with the 
advantages gained, the authors have in the present review of the Indian 
Cotton Trade preferred to adhere to the official year, even though aware 
that the transactions in rail, river, canal, and marine returns, for the first 
few months of each year, refer mostly to the previous year’s crop. As 
explained above, this is due to the official year closing in March, whereas 
the whole of the crop is not in the market before the end of June. Allow¬ 
ing for this error and for the want of road statistics, it is believed that 
the internal transactions in cotton under rail, river, and canal traffic, con¬ 
firm the agricultural statistics of area, outturn, and local consumption, just 
as the returns of internal trade are again confirmed by the foreign exports 
from India. 

In 1869, Mr. H. Rivett-Carnac (then Cotton Commissioner for the 
Central Provinces and Berar) estimated the Indian consumption of cotton 
at 600,000 bales (of 3^ cwt.). There were in all only seventeen mills at 
work in that year, and these used 90,000 bales, so that the local consump¬ 
tion for hand-looms and all other purposes, would on that estimate have 
been 510,000 bales, or 1,785,000 cwt. The author of the valuable work 
“ Indian Cotton Statistics” has proved satisfactorily that the annual 
average production of cotton in India at the present day is a little over 
2,600,000 bales, or 9,100,000 cwt. There are now at work 124 mills in 
India, and last commercial year these worked up 888,654 bales. The 
foreign exports from India, during the official year (which in part only 
corresponds to the commercial year), were 1,523,401 bales. If it be ad¬ 
missible to add these two quantities together and deduct the total from 
the estimated average annual production, there would have been left for 
local consumption in all India, during the year 1888-89, 187,945 bales 
or 657,807 cwt., a quantity which, there are grounds for believing, would 
have been considerably under the actual requirements of the country. 
But the above estimate does not. take into account the foreign and trans- 
frontier imports, and thus deals with actual foreign exports, not net 
exports, from the country. The outturn^ according to the »nost recent 
official returns, was, besides, about 120,000 cwt., in excess of the esti¬ 
mated average, so that it seems safe to add that the actual supply was 
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100,000 bales (or 350,000 cwt.) in excess of the average annual outturn. 
If this assumption be correct, India consumed, other than by mills, 
during the year under notice, close on 1,000,000 cwt., the total traffic being 
as follows :— 

Cwt. 

Used by Indian Mills.3,110,289 

Exported to Foreign Countries.5>33*»904 

Consumed in India. i,oco,ooo 

9,442,193 
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It will be observed that, according to Mr. H. Rivett-Carnac, the hand-loom 
consumption of cotton in 1869-70 was considerably in excess*of the pre¬ 
sent estimated consumption, but this is doubtless a direct consequence of 
the extension of mills in India and of the increasing favour shown for 
foreign piece goods by certain classes. The estimate of 1,000,000 cwt. 
of cotton, as used up per annum in India, excludes from consideration the 
amount of Indian mill piece goods and yarns, also of foreign piece 
goods and yarns brought into the country. That amount expressed, how¬ 
ever, to the population of 250 millions, would be about 0*45]}} per head. 
Royle ( Culture, and Commerce of Cotton in I?idia, p. 10) publishes an 
estimate showing that 5ft of cotton cloth or 32£ yards is about the amount 
of clothing worn in India by a man and his wife, or 2 Jfij per head of 
adult population. Accepting the lesser requirements of the juveniles and 
infants as balancing the greater demands of the well-to-do, a population of 
250,000,000, consuming 2rJIb per head, would require 5,580,357 cwt. of 
cloth, or, correcting this to raw cotton by adding 3 per cent, for loss in 
spinning and weaving, they would annually use up 5,747,767 cwt. of 
cotton. A calculation of total consumption has been made by more recent 
investigators with practically the same result. It has, for example, been 
determined that on the average five yards of cloth go to the pound of 
cotton. A man and woman with two children wculd require 40 yards of 
cloth or 81 b of cotton. The average of these two calculations points to the 
people of India using a little over 3,200,000,000 yards of cotton cloth. 

• Adding to that, the minor uses of cotton (upholstery, lamps, &c.), thev 
would require in all 6,000,000 cwt. of raw cotton, and this is .very probably 
a liberal estimate of annual consumption. 

The following abstract statement for the year 1888-89 will be found 
to bnng together the main facts regarding the raw cotton trade of the 
whole of India. It shows an outturn of 9,219,493 cwt., with a net export 
o'TV q 6 ? rod " cln & areas of 6,792,503 cwt., thus leaving a balance of 
2,426,980 ioi local hand-loom and mill consumption in the provinces. 
Of these provincial exports nearly the whole goes to the port towns and is 

sl T? X im r P °- tS t0 the P orts ‘ These im P orts constitute the 
the mi 1 ™ f w hlCh * the torei S n cx P orts are drawn, the amounts used by 
the mills in the port towns forming a balance which largely returns a^ain 
as yarns or piece goods to the provinces, and, together with the foreign 
goods constitutes the supply of cotton used by the people of India over 
hand-loom manufactures. It will be observed the net exports from the pro¬ 
vinces are less than the imports by the towns ; but this \s due to two con- 

ofthe crop Vl&S&R'* Apnl ;£ lay ’ an < 1 ^ une were ^st portions 
oi the crop ot I0S7-88. 1 hey wire thus not drawn from the area rrnnn^ 

during the official year of 1888-89, and the difference between the yieldln 
these months in the two years has lo be added or deducted as the case 
may be, (2) the absence of road statistics doubtless brings into the port 
towns an amount which appears in the sea-coast traffic, but has riot been 
given in the exports from the provinces ; — 
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of India in 
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Abstract Statement of the Production of, and Trade in , Raw Cotton for the year ending 31st March i88q. 
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A / 

£/ 

Presidencies, Provinces, and Native States that 
produce the Indian Cotton. 

Referen¬ 
ces to 
pages 
where 
fuller 
details 
occur. 

Population 

(including 

Ports). 

11. 

Area 

under 

Cotton 

in 

III. 

Outturn 
of cleaned 
Cotton 
in 

IV. 

Total 

Imports. 

V. 

Total 

Exports. 

VI. 

Net Ex¬ 
ports or 
Net Im¬ 
ports, t 
drawn 
from pro¬ 
duction. 

VII. 
Amount 
available 
for local 
consump- 
ion, work¬ 
ed out 
from VI.. 

III., or V. 

1. Bombay Presidency and Native States (ex¬ 

cluding Bombay Port). 

2. Sind (excluding Karachi) .... 

3. Berar. 

4. Rajputana and Central India 

5. Madras (excluding Ports) . . • 

6. North-West Provinces and Oudh 

7. Panjab .. 

8. Central Provinces. 

9. Nizam’s Dominions . 

10. Bengal . 

11. Assam. 

12. Mysore .. 

13. Burma (Lower). 

60 

84 

37 

97 

99 

109 

1 17 
128 

132 

1 33 
139 

147 

148 

13,267,4°° 

2,413,800 

2,672,673 

19 » 53 o ,299 

28,871,376 

43,268,599 

13 , 799,319 

9,838,791 

9 , 845,594 

69,586,861 

4,932,046 

4,186,188 

6 , 736,771 

Acres. 

5,198,400 

96,400 

L 99 L 551 

*886,419 

i, 794 , 5 io 
1 , 399,338 
759,465 
613,348 
*1,016,565 
f 162,000 
40,588 
29,814 
10,191 

Cwts. 

3,563,700 

189,600 
1,276,061 
*877,607 
801,120 
706,344 
931,824 
35 L 923 
*307,002 
fi39,ooo 
54,359 
n ,459 
' 9,494 

Cwts. 

457,470 

77,079 

8,704 

3 » 7 s o 

98,039 

122,006 

1,889 

8,756 

687 

119,755 

3,671 

3,159 

55,295 

Cwts. 

3 , 427 >i 84 

224,957 

i, 333 ,i 86 

600,411 

592,S65 

825,734 

295,976 

170,130 

83,529 

123,317 

29,435 

I,I 2 U 

48,897 

Cwts. 

2,969,714 

147,878 

1,324,482 

596,631 

494,826 

703,728 

294,087 

i 6 i ,374 

81,842 

3,562 

25,764 

2,039 

6,398 

Cwts. 

593,986 

41,650 

48,448 

280,976 

309,343 

2,616 

637,737 

190,549 

225,160 

135,438 

28,593 

13,498 

15,892 

Provincial Totals 

Outturn according to Mr. Beaufort • 


... 

13 , 998,639 

9 , 219,493 

9,625,000 

960,29c 

7 , 755,741 

6,812,325 

2,426,980 


14. Born 

15. Kara 

16. Calc 

17. Mad 

Chief Pc 
bay Port . 
chi ditto . 
utta ditto . 
ras Ports 

jrts . 

• v 

• a 

• • 

» 9 O 

0 O • 

• • • 

0 • • 

6,002,53? 

268,55: 

690,72: 

620,73. 

> 4 . 3 S 5.435 
J 269,039 
2 403 , 74 ^ 

\ 672 , 24 C 

Nil. 
Nil. 
Nil. 

> Nil. r 

+1,617,104 
—487 

+ 286,982 
—51,506 



Port Town Totals 

7 , 582 , 54 : 

7 5 , 730 , 45 ^ 

l 

1,852,093 

Total Foreign Transactions (Imports of Foreign Cotton ; Exports of Indian) . 

64,62; 

7 5 > 33 i, 9 °; 

1 


Total Indian Trade (Imports by the Port Towns and Exports to the Provinces) 

7 , 5 i 7 > 92 < 

3 398, 55 < 


1 




# Averages of several years, not actual returns for 1888-89. 
| Estimate made in the year 1878. 
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Below will be found brief accounts of cotton cultivation in each province 
the attempt having been made to bring together all available information’ 

In the case of pro voices possessing port towns, the provincial transactions 
have, as far as possible, been kept distmct, so that production might not be 
confused with markets of supply from which the foreign exports take place 
With reference to the port towns, the areas from which supplies are drawn 
have been exhibited, so that it is possible to judge approximately what 
provincial cotton goes to each special foreign market; but before proceed 
mg with provincial cultivation it may be as well to say something of 
The Commercial Forms op Indian Cotton & 

The Indian cotton of commerce isdivided into certain well-defined forme 
designated according to the localities in which each is chiefly cultivated Tnd 
distinguished by certain peculiarities of staple, For an account of t |, 7 u, 
meal nature of these forms the reader is referred to the descriptions 0^ 
various species in the chapters on Botany (pp. i_-> 0 ) t a i so , „ t P * . \ , 

accounts, in which it has been attempted, as far a^ possible vith^hll^ 
ed material available, to refer each to its proper boUnical ms Hon 
however, almost impossible to give accurate botanical r i r .|L; t ' t ' ^ ,s > 

forms. Though thelommerciafterms may at one time hale Snffied*^ 6 
cial forms of cotton in addition to the port of shipment or (inf P6 t 
production, m the present day they merely denoted ifferent stmJard °£ 
quality irrespective of race. Thus Mr. Ozanne, Director of I » ds ? f 
and Agriculture, Bombay, in a note kindly furnished to tWd f Rec ? ras 

A bale of cotton classed under any of these standards edltor » wites, 
produce of different races, provided the staples blend tom?hZ “f 1 " the 
easily detected. Thus the newly-created standard ‘ ;w g £> and are not 
has been found to contain staples of four distinct kinds^ln r 1“ 0oTnras ) 
hons, which often determine the place of a mixture under a st^d P I° por * 
consequently its price.” nder a sta ndard, and 

In this paragraph a short description of the area under enrh / 
recognised commercially), the progress made in its cvV wfnn .i £ rm (as 
supplied, will be attempted, but the authors are" d l' e ports 
information given regarding area localilv y - n f ,1 lcd i° r much of the 

of cotton, to Mr. BeaufortK^tK growths 

they havea ls o to acknowledge useful information recked from Mr'oza^ 55 
Dholleras .—Is a race of roitrm fmii^ r*I,, m * vlr - Uzanne. 
chief port of shipment on the Gulf of Cumbv'i thfr ? locra > till lately, the 
of recent years, shown a very marked^exmnlion“,?•‘° n ° f which has, 
duced in the Native States of 'Kathiawar and fnch.'^ .ll pnn ? p ally pro- 
two annual varieties lalia and vatradZ and the twf the pr . odl . lce of the 
rogi. Mr. Beaufort writes ExcludinPthl^Vl? pe t re " n,a,s ;««, and 

of which till 1885-86 was not included in fhe Ka S th1awar^ P ° rtion 

acreage has risen from a mean of 1 mil ‘Kathiawar Native States, the 
the Baroda State, in the last four I>9y6 J OCO acres - In 

making a total average area devoted to this Wowrt,™?ff 8, °°° aCres ’ 
Of this, 1,760,000 acres are in Kathiawar • ?! 2 » 547 .ooo acres, 

m Cutch, 168,000, as stated in %■ J ,- ,00 ° ln Ahmedabad, 1,700 

70,000 in Palanpur, and he remainh,^ if!f tnCtS ° f Kadi aad Amreli) 
and Cambay.’’ In iS>8-8g Uie ,n Raira . Mahi Kantha 

average above cited, vis., 2,469.000 acres MrOan ‘ '°' ver than the 
Dholleras are now sold in Europe und r ful ° nne ,nf °rms us that 
Mcu-a IVndwhair, Veerumgauv^dVeil* /' r 7 ? eS £ f Bh ™»agg?r 
pared for this crop in May to Tune?the seed t ^ r The la " d is prel 
takes place from February to April, or March to MaV" ft 1 **. and picl kg 
turn is 1,600,000 cwt. of cleaned cotton, of which {he avera S e out- 
Bombay are 1407,000 cwt. cn lhe avera ge receipts in 
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Oomras. 
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Westerns. 

76 
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pp» roi—104; 
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“ Bengal 5.” —A race of cotton grown chiefly in the Panjdb, the North- 
West Provinces and Oudh, Bengal, Rajputana, and Central India. The 
area under the crop is the largest returned for any ‘ growth ’ of cotton, 
the average during the past five years having been 3,492,000 acres. Of 
this the Panjdb grew 860,000, the North-West Provinces 1,536,000, Oudh 
79,600, Bengal 162,000, and Rajputana and Central India 840,000 acres. 
The land is prepared in May-June, the seed is sown in June, picking takes 
place from October to January, and th,e average yield from the total area 
is said to be 2,730,000 cwt. “ Bengals ” from the Pan jab go to Karachi, 
Calcutta, and Bombay for shipment; those from the North-West Pro¬ 
vinces and Oudh to Calcutta and Bombay; those from Bengal to Cal¬ 
cutta ; and those from Rajputana and Central India to Bombay. 

“ Oomras ” or “ Oomrawuttee cotton”— Is divided in Liverpool into 
three separate growths— Oomras, Khandesh, and Bilatee*; but in the Bom¬ 
bay market the names of the principal producing districts or provinces are 
the leading heads under which statistics are compiled. “ Khandesh ” is pro¬ 
duced in the district of that name, also to a small extent in Nassik. 
The area under the crop in these districts during the past five years 
averaged 887,400 acres. “ Bar see ” and “ Naggar ” are named after the 
towns of Barsee and Ahmednaggar, through which the bulk of the cotton 
passes, but, according to Mr. Beaufort, the greater portion is actually 
grown in ’the Nizam’s Territory. The area in the Bombay districts 
during the past five years averaged 63,600 acres. According to Mr. 
Ozanne, three forms of cotton are sold under the name of Oomras a 
good-stapled form, Akola ; a medium staple from Indore and Oojain, Jal- 
gauipand Dhulia, and third, the short-stapled Bilatee* from Khandesh and 
Oomrawatti, Shegaum, and Akote. It is practically, however, a mixture 
of four distinct kinds, hanni, jarivaradi , acclimatised American, and the 
ordinary variety of the Deccan. But Oomras proper is banni and jari only. 

The finest description of “ Oomras” is produced in the Berars, but the 
area under the crop in that province has shown a decided falling-off at least 
during the past twenty years. Thus, in 1878-79, as much as 2,207,889 
acres were planted with it, while the average for the past five years has only 
reached 1,957,200 acres. It is grown in all the districts, the average in 
each for the same period -having been—Amraoti 480,000 acres, Akola 
479.000 acres B ul dana 300,000 acres, Wun 234,000 acres, Bassein 233,000 
acres, and Lllichpur 231,000 acres, making a total of nearly 1,960,000 acres. 
1 he total average area under “ Oomras” for all India, during the past five 
years, was, as shown above, about 2,910,000 acres. The average crop for 
the same period was 2 007,000 cwt., of which 1,836,000 cwt. was sent to 
Bombay for shipment, the rest being retained for local consumption 

1 he land is prepared for the “ Oomras ” crop in May-Junef the seed is 
sown m June, and picking is carried on from November to March 

" Westerns.”- This race, as its name implies, is one of the chief cottons 
of Madras, the Nizam’s Dominions, and Western India generally' In 
the Madras Presidency, Bellary is the principal district, with 250,000 'acres, 
followed by Kurnul with 205,000, Anantapore with 110,000, and Cadappah 
with 100,000 acres, making a total of 665,000 acres. The average area 
under the crop during the three years preceding 1887-88 in the Nizam’s 
dominions was 973,600 acres, and in Sholapore (Bombay) 25,000, making 
an average grand total under 4 * Westerns” in India, of about 1,660,000 
A he average outturn for the past five years was 735,000 cwt., of 
__vnich T 12,000 cwt. was sent to Bombay for shipment, t he bulk of the remain- 

iorm is row °\ Va ™ di ' wl } i,e n , ot . strictly speaking, a commercial 

cia! important . wfth%p fc bC r!eWed “ of ' comil ’ er * 
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pp. 17—18; 
62—63; 67. 


Coomptas. 

Conf. with 
pp. 62; 68. 


A C ni:, 01 ( a F.u O Mad , ras sea-ports. The land is prepared for the crop inluly- COMMERCI AL 
fonfmencefinMo “t T™,August-September, and the picking, which F0RMS - 
is completed by May or early in June, 
in Dhprwnr 11S 1S i fP lm P ort * nt Bombay cotton, grown principally 

aee area covEedbv e t’lf nd he ,° thcr Southern Mahratta States. The aver- 
“p ?r e Jf covered by the crop during the last three years was 277 qoo acre* 

oournern Mahratta States, 61,000 acres. The averaee vield for the same 

iombav 3S /)wC Tone ° f Which - th t greater P^^nt for shipment to 
Orleans varieuTTntrorb^e^ ? r ?V*' s th % Produce of the American or New 

trict of its cultivation, foho\ved by P Dhanvar^wiVh °°8^ooo is ‘ be chief ^ 

grJt h buTk e weft °o Ut Bomfct e rX C me e n[? d 77 ? * hich the 

usecT'tif'b^jjSp^d 

129,000 acres. The averageZtamffi. Baroda 227 ’ 000 > and Surat 
of which 133,000 cwt. wafdes?afchS to RomK^r 8 ^ 3 525,000 cwt > 
cotton consists for the most part of the 7M ' B f omba - v j°. r ? x P°rt. Broach 
kahnam, i. e „ “ blacksoil” to^on to Hiit -^ and 15 Jocally known as 
cotton of the light soils of Gujarat d aL in“ tho'V fron \ the perennial 
Bombay cottons, sowing is conducted in Iibw^thft!vv m ° St ° f the . other 
February and linishing'in April. ■* e ’ tbe P IC * un f? commencing in 

of Mad 7 as” fl where^a r n d av«a^e !■ [‘"“P 311 ? Ponced in the Kistna district 
N el lore also conLi^Z^^cr^ef to "* *“>“5 * il ‘ 

20,000, making a total of 24s 000 acres Tbl f e cro P\ and G °daveri 
cwt, of which nearly the whole h sent tn r^! f aveE f g f cro P 15 about 8o oOo 
spatched from thence chiefly to Coconada 11 ? t0 ° r to be pressed, and is de- 

S5g y s^agusiyg 

742,000 acres, distributed as follows- Tin e n b "' ^ ' • Beaufort at 
tore, 250,000: Madura, 120000' Tr?.i 7 ’ T ? cUy ' 3*o j0 fio ; Coimba- 

Somh Arcot, 6.000 ; and Tanjore, 3,000 awes y ’ The° 00 5 S , alcm ’ 17 * 000 i 

“ ab ° ut 450.000 cwt. It is the latest of the cottons h™ aver ?& e "op 
ber-November, and picked from March to April ’ b g Sown 1,1 Octi 

or “ CcnSfre * Grf ’ ^Ide/ttodJretor'm was a°race kn ° Wn f 8 “ Salcms ” 
seed, which was at one time cultivated to some 
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Salem, and found a ready sale in China. Of late years, however, the stock 
has greatlv deteriorated, and, according to Mr. Beaufort, the variety has, 
so far as export trade is concerned, virtually ceased to exist. 

(i HinganghatK— A race of cotton peculiar to the Central Provinces, 
named after the town Hinganghat. The cultivation of this cotton appears 
to have greatly fallen off during the last fifteen years, thus, in the 
four years ending 1878-79, the area averaged 800,200 acres, while, in the 
last five, it has amounted to only 608,800 acres, probably owing to other 
crops, such as wheat and linseed, having proved more remunerative. Mr. 
Beaufort gives the following distribution of the area of cultivation at the 
present time : “ Of the four divisions, into which this province is divided for 
administrative purposes, the Nagpore one produces most cotton, more 
than half of the total area being in this division. Nearly a third or, say, 
220,000 acres, is in the Wardha district, while the Nagpore district has an 
average over 120,000 acres, and Chanda about 20,000 acres. In the Ner- 
budda division the districts of Newar and Chindwdra, have each about 
45,000 acres under cotton, Narsinghpur about 30,000, Raipur. Bilaspur, and 
Sambulpur, in the Chhatisgarh division, together devote about 55,000 acres 
annually, the remaining 75,000 acres beiri'g^cultivated m baugor, Jubbul- 
pur, and Damoh of the Jubbulpur. division.” 

The average crop is estimated at 226,000^ cwt., of which the greater 
part appears to be retained for local consumption, or transported by road, 
rail or river to some other province, only 42,000 cwt, being sent to Bombay 
for purposes of export. . 

Hinganghat is one of the earliest of all cottons to come into the 
market, being sown in May-june and picked from November to March, 

“ Sind ”—Cotton cultivation in Sind has shown a steady increase during 
the past twenty years—the average annual area having risen from 57 > 9 °° 
acres in the decade ending 1879-80, to 73>o°° acres in the P ast fi y° y e . ars * 
Hyderabad, with an average area of 53 > 000 acres > lsthe P nncl P al produc¬ 
ing district. The average crop for the past five^ years was 105,000 
cwt., of which the greater part was transported to Karachi, for shipment. 
The crop resembles most other north-west monsoon cottons in its season of 
growth, being sown in June-July and picked in November to January. 

“ Assam .”—Assam cotton is produced over an average area of 40,000 
acres, on which the outturn is calculated to be as high as 15°$) P er 
acre. The average crop is estimated at 53,400 cwt., of which the greater 
portion is transported by river to Calcutta for export. 

I. BOMBAY. 


References.—//^, Tour in Bombay, (1787), 26-30, 34-45, 58. 69, 76.81, 
106-107, 109, 127 , 155-158, 161, 1C7, 169 ; Walton, History of Cotton, 1880 ; 
Forbes, Gin Factory at Dharvoar, 186 2 - 63 ; Rep. on Admn. of Cotton 
Dept., 1868-69 ; Annual Repts., Bomb. Cotton Dept.: Cotton Repts., Agri. 
Dept .; Rept. from Director of Land Records & Agri., 1889; Admn. Repts. 
in many passages ; Gazetteers: II., 63 , 178, 392-404, 411, 461 ; III., 50, 
75; IV., 55; V., 106, 125, 245,294, 371 ; VII., 79 > s 7,97 t VIII., 185- 
j 56 , 248-253 , 262; X., 150 ; XII., 153-162; XIII., 290; XVI., tot, 167; 
also many other scattered passages in these and other volumes ; Agri . 
Hort. Soc. of India, Jours.—I., 194; II. ( Pt. II.), 489; V., 37-78 ; 
XIII., 133-146. 

Review of Area, Outturn, and Consumption of Cotton. —-In the 
Table p. 56, the area of cotton in Bombay and its Native States during the 
year ending 1888-89, is given as having been 5,198400 acres. According to 
official returns, the Bombay cotton area during the past twelve years has 
fluctuated slightly, while progressing forwards from 2,863,306 acres in 
1877-78, to its present extent. The outturn has similarly shown a progres¬ 
sion : in 1884-85, it was 3432,600 cwt.; in 1885-86, 4,166,900 cwt.; in 
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1886-87,3,873,800 cwt.; in 1887-88, 3,227,100 cwt.; and in T88S-S9, 3,563,700 CULTIVATION 
c %a. 1 hcse figures would give an average yield, for the cast fi „r n 


f n'u c ’ , , . cwt.; and in i 883 - 3 o, ^ c;67 700 

Vrl, Qn hCSe f g f UrCS W ° uld glve an avera S e y» e ld, for the past five years 7 of 
3>6-)2,8 oo cwt. from an average acreage of s 161 aoo_a rpcnif 1 • \ , 

tcfseeVc'tf* °l COtt °" 3S the 

to seed-cotton having been taken as ao • too Tt Viao 

speak of the acreage yield of Bombay as so'sft. but the figure °ncnv > ad- 

vanced has been confirmed in various wavs, for examnio 

with commercial and agricultural statistics (see pp. 52-57, also 62)" and is 

believed to be very nearly correct. 0/ U a s 

. P . re sidency of Bombay imported and exported cotton from and 

o o her provinces, and. at the same time, consigned large quantities to : fc 

C bTnce of nTt? nl . ain,y f ° r the ^ign trafficVonfBombay 

The balance of all these transactions on outturn, resulted in a net surnlns 

consumnHo I e "7 of 593>9?6 cwt.-the amount available foHoS 

VZS& . b o a S"S t :« ,io " b “ y *-*««/«- >“ p 

.vi.l. tl« official statistics of «5f» 

stant factor which prevents 'irtnni s o 1 - c tviarch, is a con- 

official statistics. But in dealing with th<* nn • 1 f 1 tween commercial and 
Bomba, ««».«*,£ "T ” 

drew attention in 18S0 to an even still mnr* 1 ^* d and Agriculture 
noted, that in the estimates Sf outturn the produce 0^;'*' U be 
representing the area of unsurveyed vilLes h nr.fr l I0 °’ 000 acres > 

If the produce of this unsurveyed! area bead’ded fluff" lnto , account, 
will leave a considerable margin for the evr«= d» 4 est ‘ ma ted outturn 

classes and other miscdSs\£»^ afterTeetfnT^ 0 if, 

local consumption.” ’ aUer meetm S the full demand for 

■isiaisiaTS^”,” 'ifftssi r-vr-*.»«**>u» 

30,1, June, ,'073.055 O'vt., and aS'K^’SS*iS"’ 1 !*IT ?&* 
figures would give a greater consume;™ . 3»°ooci\t. 1 he total of these 

figures to be arbitrarily compared tlrin thf^ 6 ’^?, 0 ? 0 ! 3 and c °mmercial 
The imperfection of road sTaffi has 1 mf/ 'f' 6balan f sho "' n abwe - 
ous influence. Thus lar<*e quantities Vre however, a seri- 

frontiers, to collecting centres particular^ d b y road - across provincial 
appear in statistics !f rail-bornef ade witf nl tbe , railw u ays > and these 
exports from their actual areas of iSnrtTc!? beCn shown as 

amounts of cotton from the Nizam’frw?’ • 1 hus t lor example, large 
Ahmednagar by roadand arethf n f' 1 "?? arn >’ e at Sholapur and 
totals of the entire cotton transactions ? i' °y ed rail to Bombay. The 
a number of years, so completely agree iff’ bo . wev . cr ’ "'.on carried over 

jusbfy the inference that while errors eff ff;c dUCtl< ? n and t , rade » as to 

serious in one case than in another the fif " f pro Y ,nce > and that, more 
as fairly correct. This recommendation -If ' TP glVen ma >' be accepted 
especially applicable to Bombay, since the relation f'° Uld appear ,lu>re 

61 Woo cwt'for cloth fnocKnffacture ftS ^ nd k . cushi °W and" aboft 
cwt. Were a similar statement to that in the table? p'tote! worked’but 
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for the past five years instead of one, the annual average left for local con- 
sumption in the presidency (excluding its port) would be found to have been 
702,200 cwt. As already remarked, the up-country mills in Bombay Presi¬ 
dency consumed, in the year 18^8-89 (ending 30th June), 363,888 cwt., and 
their annual average for the past five years, is found to have been 316,780 
cwt. Deducting that amount from the total estimated annual average we 
learn that the Bombay Presidency, excluding its mills, consumes 387,420 
cwt. a year. By a careful comparison, of outturn and total estimated con¬ 
sumption, of Bombay-grown cotton , the Director of Land Records and 
Agriculture''has arrived at the conclusion that the average consumption of 
purely local cotton, per head of population, is 3* *62fb, which, on the assump¬ 
tion of its all being made into cloth of the Bombay texture and weight (vis., 
4! yards to.the pound of cotton), would be equal to 15 yards. This would 
allow for loss on manufacture, but deducting the equivalent for consump¬ 
tion of cotton in minor usages, an average of 13 yards is arrived at as pro¬ 
bably more nearly the correct consumption. On this further factor the 
Bombay statistics may again be confirmed : hence it may in fact be safely 
said that about four parts are exported, and one part remains to meet the 
local consumption. 

Chief Districts of Cotton Cultivation and Races Grown.— 
These are indicated by the following figures for the year 1888-89 :— 



Chief Races grown. 

Average 

acreage. 

Outturn. 




Cwt. 

Khandesh . , 

Oomrawattee 

921,202 

5 « 9 , 3 S 9 

Dharwar ..... 

Dharwar Kumta 

475,952 

* 56,333 

Bijapur. 

Coompta (Kumta) . 

336,160 

116,293 

Ahmedabad. 

Dhollera 

327,238 

278,561 

Broach . 

Broach . 

259,469 

194 ,»S3 

Belgaum. 

Coompta (Kumta) . 
Broach . . • 

146,687 

77,406 

Surat ...... 

89,626 

57>°40 

Ahmed nagar 

Oomrawattee 

23,862 

1,562 


In the other districts of Bombay proper, the cotton area is very small. 

The following passages, extracted from the Cazettccrs , give particulars 
regarding the cotton grown in the more important of the above regions. 
While not an exhaustive selection, it is believed the facts narrated in'these 
passages convey the main features of the growths or races of Gossypium 
met with in Bombay. 

Speaking of the cotton grown in Khandesh, for example, it is stated 
that, in i 878-79> l here was a tillage area under kapds of 590,703 acres. 
Cotton was even then regarded as the chief crop in Khandesh. The local 
form, known as varhddi or berdr* was thought to have come to the district 
through Malwa. The author of the Gazetteer says : “ It is short-stapled, 

harsh, and brittle, and has lately been largely supplanted by two foreign 
varieties— Hinganghdt of two kinds, banni and jerf, from the Central Prov¬ 
inces, and Dharwar or acclimatised New Orleans, from Dhanvdr.” In 
a foot-note, the banni is said to be an earlier variety with good staple, but 
leafy : the/m, a later form (coming into the market a month or six weeks 
later), is whiter and freer from leaf, but has a poorer staple. The writer 
goes on to say that the Dhdrwdr is slightly longer in staple but much weaker 
than the Hinganghdt, which, if well picked and cleaned, fetches a higher 
price. Dharwdr cotton, with larger and fewer pods, is the more easily 
picked. Being close-podded it can also be picked cleaner than Hingan- 

ghat, out from its larger and more clinging seeds, it is more apt to be 


* Conf with Valayati-Khandesh, pp. 58, 75. 
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eotton d grownT^I‘ Gois™im7f n ^ ' S ren ’ arkei ?. there are three kinds of CULTIVATION 

and tern pie Tamp B0 “ e A /- 

Districts. 


niakinj?sacred threads and temnl^ r f' Um ’ *? ^(God*„ 

tliat is, country cotton - and G barb-ini” 15 w,c £? } G - mdicum , jvan-hatti, 
ton. Of these three forms G S“ S6 ’ Vil dyati.hatti or American cot¬ 
high, is grown occasionally’all over theT f ,P ere . nninl hush, 8 to 12 feet 

and streams, and near leinples « Uu d if,* 1r , lc , t ~ I , n P ard( ; ns < beside wells 
cotton plant, and though this , i tf ! lke the Brazilian or Peruvian 
rican exotic.” The V* ° ftCn said to be an Arne- 

as kumta (Coompta - ) cotton is § lar ef y j In , the Bombay market 
plain. The ^a£^^i^ S n; o ^ v e ^P , r a,,ted c a,, 0ver the ^lack-soil 
which was introduced by the Government^ 11 Sa\v-ginnkd Dharwar, 
has come to occupy about a quarter of theH-’t^ 2 ’ has thriven wd ?' and 
thecot ton-producing districts of the B^bly K^lk^hS*’ ' A ? 0t f 
first, and both its Amorir^n ifo 1 i lvarnatak > Dharwar stands 
All evidence goes to show tha u h 1°? ,“?" are hi &% esteemed, 
for the market, the twovariefejrownfn &!f "f? 1 P re P arin & them 
best cottons of India In Biinn»r In will rank among the 

be grown as described above in'Dha’rwdr^" 16 f ° rmS ° f COtt ° n ap P ear to 

of black soils,’ WZfa^an^t^’trienniafofT^l^” 1 -? °-. C ° tton T the ann ual 
chief forms, but, according to the G kt SGlls >^ af 7 n> These are the 
quently met wi’th, S^ VhTla S" "* ,CSS fre ’ 

Gossyptum arboreum, which will be l a . tter a ppears to be 

throughout this article, 'more particular"/ atpa^e/a" ^ rioi i s ,P a ^ a ges 
an interior cotton, grown mainlv irv n* a P a ^. es 5 * 5 - The roji is 

Broach district, chiefly with theobiectof'^ a . territ ?0’’ and brought into 
Broach cottons. Of Ahmed-ihnH;^ Ct of being mixed with the regular 

grown. “ The local varieties are in the Vto lhat , "?• f ? rei S n co «on is 
m Dholka, bhdlia and vaeadia ■ ’ in nn V j arn g au "} 1 su - , - dui si°n, jatvaria ; 
in small quantities nea/tlfe citv • o/aSY a ? d va f ad{a > and, 
these are all varieties Tho • ? • Ahmedabad, jana . Except jdria 

The jdria is grown along with mfltetsf- the ofh t u- g a° W for four scasons -’’ 
mixed crops. The vaoadtaia »S’ t h t, i her kmds are never-treated a? 
with the pods, the other kinds ou^hf'^ 6 I ed cotton, which must be picked 
pods. But this is nmvher" th r p th ce P aid g i ‘° be SCparated [ rom th « 

broken and mixed with the wool ^fl ’ f d * 1,1 . consequence, the shell, 
informs the writers, in a recent note^n . ‘T val , ue ‘ Mr ' Ozanne 

Sanitary Commissioner attributes the' hi^rh^"^ 6 * 1 ° n the , s . ub j ect > lhat the 
°Uier places where the vagadid is cleane/h^h^ ratG a , ^ iram gaum and 
result from the practice. by hand, to the diseases which 

Ihe C °“° V^PP^of 6 B°ombay. iaW Wit i hin producin £ area ™ 

the crop has been remark 7hh, Jl'/, P ast few years, the area under 
C ° t e° n brought to market accord?^ 611, the amount of Dhollora 
with Rare,la, Ahmedabad, Cutch lAiIa ^T eal; y increased. Kathiawar, 
Cambay constitutes the region from IvWl'w’ , Krura ’ Mak > Kantha, and 

during 1888-89, 2 , 547 .ooo acres were under Cott I on !s derived, and 
Kathiawar it is stated that two kinds of mil * Crop ‘ In the Gazetteer of 
dhankma and fumadia or Id Ha Vfnl . Clton , arc grown, viz., vdgria or 
north and east d.stricts in Jhdl.ivad and Dhandh 0 ? S ° ie I y ^?wn in the 
out the rest of the province. The pod of the ' nuka ! and l ' l “i through- 
ripe so as to allow the s ced-cotton to be ZickiTT , °^ nt ? 0pen wfen 

5 R»s Tr 

picked from the p„d «1. hang, ,,L the 
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inferior to it, can, by careful handling, be prepared so as to look very much 
like pumadia. Vdgria has the advantage that the pods can be stored 
during the rains without injury. . . , , 3 . . 

Vderia cotton stored and cleaned in December is called navlodh. It is 
whiter than pumadia , but, in other respects, poorer, i he chiet varieties 
of exported cotton are locally called after the division from which they come, 
as Halar and Jhdlavdd. The best cotton comes from the Palitana State. 
The whole crop of Palitdna cotton is only about 2,100 tons but it is by 
far the best prepared for the market, being well cleaned and free from 
adulteration. It is bulky, of a good bright creamy white with a yellow¬ 
ish tinge, and the staple is even, fine, and fairly strong and long. It classes 
from good to fine. The cotton grown in the Bhavnagar districts is called 
desdn. It closely resembles Palitana but is not so well prepared and is 
occasionally damped to add to its weight, oris mixed with seed, especially 
when prices rise beyond the rales at which the cotton is usually sold. 
The Bhavnagar crop averages about 9,800 tons, and most of it classes in 
Bombay and Europe as good. With care it could easily be made as fine 
as Palitana. The cotton grown in Wadhwan, Limbdi, Halvad, Chuda, 
and GujarvedJ is known as vdgria Jhaldvad, and is grown from a peculiar 
seed. When properly picked and cleaned, it is reckoned good cotton, 
being a bright white which does not readily fade. Its staple too is strong, 
fairly long, and even, and has mtich body and bulk. Spinners readily 
buy it to mix with other kinds of cotton which lack these qualities. It is 
seldom properly prepared, most of it being full of fine-powdered leaf, which, 
after a certain stage, it is almost impossible to remove. 

Jatvad cotton, grown between Wadhwdn and Viramgaum, finds its way 
into the Kathiawar markets; it is of a very low quality. Mahuva cotton, 
grown chiefly in the Mahuva, Lilia, Amrefi, Kundla, and Talaja districts, 
closely resembles Palitana cotton, and, like Palitana, classes as good and 
fine. What specially recommends it to buyers is its purity ana cleanness. 

“ In Bhdl and the neighbouring district of Dhandhuka, a better cotton is 
known as pumadia or Id It a .** “ The bulk of the crop from these districts, as 
well as that from Limbdi, Ranpur, Borsad, Cambay, and Dholka, is marred 
by leaf and is known as sakalia. A weak, flimsy cotton finds its way into 
Kathiawar from these districts and is known in Bombay as sagar. It is 
harsh, short-stapled, and of a dirty white, much like wool in appearance 
and touch, and mixed with salt and clay. It is known at once by its 
smell. The cotton of Sorath and Hitldr is inferior to that grown in other 
parts of Kathiawar, and is known in Bombay and Europe by the names of 
its place of export, Veraval and Mangrol. It is soft and flimsy, of a bluish 
white, and though the staple is fairly long and silky, it is weak and much 
mixed with dark broken leaf and seed. Here, as elsewhere, except in 
Mahuva and Palitana, adulteration is common and most difficult to stop.’’ 

The above passages, taken almost at random from the Gazetteers , in¬ 
dicate the complex nature of the subject of the Bombay cottons. It seems 
probable that most of the forms mentioned are local cultivated races that 
owe their peculiarities to selection and methods of cultivation, continued 
over many generations, if not centuries. For an account of the botany of 
the indigenous races of Bombay cottons, the reader is referred to the 
special Chapter on that subject (pages 9, 12— 14, 17, 28.). It need be only 
here added that by far the most prevalent form is the plant now known 
as G. Wightianum. ( Conf . with pp. 88, 129). 

It is also perhaps needless in this place to allude to the forms of exotic 
cottons that nave been tried in Bombay. The history of the experiments 
with exotic cottons will be found detailed below, and it is probably enough 
to add that two or three forms have assumed acclimatised, though dege- 
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n era ted, conditions. These are G. hirsutum, Roxb.— New Orleans cotton 

^oJ-theki 1 Part C ff Ued Sa ' V ' ginned Dharw ar cotton : G. acuminatum’ 
Roxb. the kidney-cotton, most generally met with in the presidency—and 

G peruvtanum, Cav. The two last-mentioned exist mainly a^gardenVops 
they grow, for the most pari, into trees, and have Urns come to ben-the 
vernacular names of G. arboreum, the floss mdeed be ng usedln the n e- 
paration of the sacred Brahminical thread. To some extent also the 

Island 1 *aid h othe t 'f Vall0n t °- f ° ther eXOt ' C , cottons exist - the Georgian,’Sea 
ntleied condition ; 0 ™ 5 ^ ° c —% met with in degenerated and 

. 7 h » difficulty that exists, in accounting for the special properties of each 
of the Indian races of cotton, or of establishing the causation of inferiorhv 

0 le S wu'on r, ind^n t, on t ai | n iV*? obsc,,ri . l - v that involves many features of 

viewofascertaininKfel ^ c® ex P enments ha '’e been made with the 
• ascertaining the features of each species botanicallv and the tnintc: nf 

trict, as have been mentioned above in e ? 01 co . u , on occur in one dis- 
to show that India need m.t be !f’ ln l onnectlon w uh Kathiawar, seems 
proved forms of cotton. These remmlf Dt ° n ^ mep ’ ca f° r new and im- 

throw doubt on the propriety of alt^nh n?^ " ot » however, intended to 
deprecate the false impression that too f!f &t accllmatls ation, but rather to 
no other methods of improvement are onenT"^ eX ‘ S - S i" In ? ia ’ viz -> that 
Cultivation.-Soils • Rornnv^ r the a ^ lcultural reformer. 
tions&c.— One of the earliest JnJ=tH CkopS: Ploughing: Irriga- 
ed accounts of Bombay cotton is tbit 11 1 ° sa ™ e t "' 1 ’ e ,one of the best detail- 
choten, and also Rheede “oo ST"! \ Dr< H ° VS in I ? 8 7 - Lins- I 

described the cottons of India 'l'b» f bek)re ’''' e d ate °f Hove’s visit, briefly , 
the muslins of Cambay and o’f iJacca 'TJm nfid? ller made special mention o'f ! 
the calicoes of various places in the Marin *p tne cotton <‘t Coromandel and ! 
Polish traveller (Hove) came howevlc ft a^'r 0 "^'- The distinguished I 
studying the cotton question’ and hu’ nni for ,“ e ex P ress purpose of 
botanical results of his studv- X,, r 5 po L rt 15 T . e V ele "’ith interest! The 



condition as It is^t^dav!’ fc„g'lively Inis ’ fShi^f 
plantation after plantation of 2to n t TJfe aS far as „ the e y e could see, 
lower-lying lands a form of G. herblceumfl't^’ a c, r °s s Cambay, On the 
he calls it—occurred, and on the limb UR1 V le jellow-flowered cotton as 
cotton with red flowcrs-was grown Onnb! S °' S G ' arboreuin —the tree 
Hove s account is the fact that G herwl f 16 rooSl str 'king features of 
on inundated land or even in brackish s? % apparently often grown 

UP to retain the rain-water, and wd We ,k,ds we re banked 

water was drawn by crude Persi n , l • ia t-heir vicinitv, from which 
by bullocks. His description of the methods °t lea {, h ? ri ? buckets elevated 
identically that pursued with other <S&JhSVr gatton is ’ in fact - 
rarely resorted to with cotton in Bnmlnv i o • iepr ® nt dav, only 
the cultivators regarded a high state of nriiration 8 ^ '* W ° uld thus a PP ea r. 
cessful cotton cultivation. Within the an f ssenlial to suc- 

nave bcen returning to Bombay; but, for at least ha^lf a'cemury, k ffbUS 

G- 93 


Method. 

93 

















Dictionary of the Economic 


GQSSYPIUM. 


Area, Outturn, and Consumption of 


CULTIVATION 

in 

BOMBAY. 

Method. 


the habit to grow cotton only on soils possessed of deep*seated moisture, 
or in districts subject to rain at the season necessary for Cotton-growing. 
The degree of inundation, which Hove seems to have witnessed, is 
abundantly exemplified by his statement that with yellow cotton, rice was 
often grown between the lines of bushes, whereas, with the red cotton, 
bajra, juar, or gram were grown. The yellow cotton was sown, he remarks, 
in the end of the rains, so that it might not be destroyed by too great inun¬ 
dation. It consequently “ripens a month later than the red cotton, grown 
on the higher lands and having the advantage of the powerful dews, which 
refresh the pods and promote vegetation, the wool gets not only com- 
pacter and finer, but likewise produces a greater crop. But the higher 
grounds, on which cotton ripens in the cold season, are not without some 
advantages. The dews falling on the wool that discovers itself by the 
elasticity of the capsula bleaches it, by the assistance of the sun, and con¬ 
tributes, in some measure, to its fineness. But where they have not the 
conveniency of water to support it in the period when the pod begins to 
swell, the crop is but poor and inferior in quality to those that have either 
a succour by freshes or are situated lower where the rains may have more 
influence.” The idea of the necessity of artificial irrigation at the time the 
fruit is forming, has, within the past few years, begun to be felt, and many 
writers hold that the defect of harshness complained of against Indian 
cotton as a whole, would be remedied by a return to the system of cultiva¬ 
tion which prevailed in the last century, where water, if not obtainable 
naturally, was supplied freely by artificial means. 

Dr. Hove gives an interesting account of the method of ploughing and 
sowing cotton, as witnessed by him at Gorga, where, he says, the produce 
was the finest. As soon as the rain ceased, they ploughed all the high lands 
in the following manner : “ A man measures the lines out by walking at 
the distance of io yards before the plough, drawing a line by a hooked 
piece of wood that scratches the earth which the ploughman follows, 
and indents a furrow at the depth of six inches by an iron cutter, which 
I s * n ^ s ^ Ui P e an elephant’s tooth mounted into a solid piece of wood. 
1 he car at the bottom is hollowed on both sides into a beading by which 
t.ie - arrow is widened, and the earth both pressed on the sides and pre¬ 
vented from failing back and filling it. The beam the oxen or buffaloes 
are fastened to, may be placed agreeably to their size, and the reins are 
passed through a hole in the upper part of the plough tail. The plough is 
so light, the cattle so well trained, and the earth so very brittle and mild 
that it is more a play-work than labour, both to the farmer and cattle ” 
“ The y cio not c °ver the seeds but leave it to the first shower of rain which 
fills the furrows with the turned out earth, and the plantation is as 
level as a table.” 

In the Bombay Gazetteers and Agricultural Department Annual 
Reports much valuable information will be found regarding the method of 
cultivation pursued at the present day. The limited space at our disposal 
prevents us from even reviewing all the available information, hut the 
iolfowing passages, selected under certain important sectional headings, 
will be found to exhibit the main features of this important branch of 
tJombay agriculture. 

In the Khan desk Gazetteer it is stated that “ cotton grows both in 
mac* and light soil. It. is seldom sown in the same field oftener. than 
once \ n taree years, the intermediate crops being wheat and millet. With 
a moderate rainfall the black-soil crop, and with a heavy rain-fall the light¬ 
ens CI0 P» the better. There is no special ploughing of the field for 

°!V Afljir the first or second rainfall, the heavy hoe, vakhar , is passed 

r held to loosen and clean it. Manure is seldom laid down inline- 
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diately before sowing, as the natives hold that it should be in the ground CULTIVATION 
a year before the seed is sown.” In the account of the Bijapur district it j> A mSav 
is stated, that “ No crop takes more out of the soil than cotton. It never 
thrives in the same field for two successive years, but must be rotated 
with Indian millet, wheat, or gram. The cotton fields are enriched with Method, 

the ordinary manure. Fresh manure is believed to heat the soil and 
therefore, applied to the land the year before the cotton is sown. Prior 
to sowing partly by the hand and partly with the hoe, the field is 
cleared of the stumps of the previous crop, and if the field is overgrown 
with the karige grass, it is ploughed with the larger plough or neglai. 

After the ground is cleared, the clods are broken by a heavy wooden 
beam. In the latter part of August the land becomes fit for sowing. 

The seeds are rubbed in fresh bullock dung and water, and are then 
dropped through the hollow tubes of the seed drill or kurgi. The seed 
drill is immediately followed by the hoe which closes the drills. The seed 
leaves show in six to eight days, and in about a month the plants a**e 
three or four inches high. The farmer then works the grubber between 
the rows of seedlings, rooting out young weeds and grass, the surface is 
turned, and the soil is heaped at the roots of the young plants. Weeds are 
also removed by labourers with a sickle. The crop is ready for pickino- 
late in February or early in March. A good crop yields five and some¬ 
times six, pickings; a poor crop, not more than three or four” Of 
Ahmedabad it is said that “ of the three varieties of soil, mixed besar i « tv.* 
best, black, kali, the next, and \\ght, goradu, the least suited to the growth 
of cotton.' “ Manure is used in light, but not in mixed, soils. Even in 
light soi s it improves the crop only after a good rainfall. In iulv when 
the land is ready, the seed cleaned by rubbing with earth and ashes in a 
cruue frame, is, at the rate of ten pounds the acre, sown from a drill- 
plough with three or four tubes or feeders. The watering of cotton, common 
a hundred years ago (December 178.7), but apparently in 1850 gone out of 
use, has again come into practice in Viramgam Dholka, and Dhundhuka 
Watering much increases the outturn, but is open to ‘he objection that it 
makes the crop more apt to take harm from frost. When full grown the 
plants standl trom 3 1 to 5 feet high. Fields sown in July, flower in Sep! 
tember and October, and pod in December. In light soil; before the time 
fflowen n g, cloudy weather, or ever slight rain, though it somewhat keeps 
back the picking, does good. Much rain increases the size of the seed 
and lessens the outturn; and after the pods are formed and when near 
bursting, rain harms the crop.” near 

In the Dharwar Gazetteer an interesting account is given of acclima¬ 
tised A.merican cotton, from which the following passag-e may be given 
regarding the soil and climate of the district; “The'upla^d plafn of 
Dharwdr enjoys the unusual advantage of two rainy seasons, the south- 

0&n Jttn \ Md °^° bcr - ' ind the north-east or Madras between 
October and December. The north-east rains give the country a fresh 
fWll “ffofure m October, and often again in November, abd a sma 
degree still later on. 1 his moisture, with the cool November nights has 
!f d ^ Urge share in successfully acclimatising New Orleans cot on In 
the Dhinvdr cotton plains, the yearly rainfall ranges from A t o \a 
'" tbes ‘ iJur.ng the cotton-growing months, that is. trom Septembers 
February, the returns for the hve years ending 1882, show a greatest tL. 

of 97 in February, and a least heat of 58° in December. For cottoJ to 

hrive, the sot should be loose and open enough to allow the air and sun 
to pass below the surface, and still more to let excessive and untimeh r-fln 
drain front the roots. These qualities the crumbling gaping soi’ of' 

Dhanvdr has in an unusual degree. The Dhdrwar husbandmen describe I 
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... . tlin i- n Hcas of two kinds : liuluk-yeri, which is a mixture of black 
their cotton lai black soil. Both local and American cottons 

are plaSted in b^theJ? soils., but haluk-ycri, or black and red, is^ene- 
c * -i 1 i -i r or Nipry Orleans cotton, and ysrz or pure w-lack tor 
f The bllck red ^considered the richer of the two but 

‘ bli<r)ll at1 d other diseases show themselves sooner, and to 
a ^eatir“, Sffick and red than in'pure black.. The great ment of 
a greater exten , surD nsine length of time dunng which the under- 

these two soils is ^? S ^f^| rgroL t nd dampness that enables the cotton 

oUnt^speciaUy the American form, to mature as late as March and April. 

fenSace of the field is baked and gaping with the heat the cotton 
bushes are still green, because their tap-roots are down in the cool moi^t 
under-soil Cotton is seldom grown in red soil > the outturn is too small 
♦ JflJ 5 a i ordinary prices.” In a foot-note to the above passage the 
chemical analysis of the Dhanvar cotton soil is given as follows “ An 
anTv “s of the best cotton soil showed in 4,5™ grains 3 , 3^4 grains of very 
fine so * 036 grains of impalpable powder, and 240 grains of coarse peb¬ 
bles Hke iasper® with pieces like burnt tiles, strongly retentive of moisture 
The impalpable portion consisted of 18000 grains of water, 0 450 0? 
organic matter 0-083 of chloride of sodium, 0 007 of sulphate of lime, 
o-f 27 of phosphate of lime, 0-0450 of carbonate of lime 0 013 of carbon- 
o 027 UI pnu^pn r nprox ide of iron, 16*500 of alumina, o 08^ 

^potash^Sof silica cabined and free as sand,and n8 5 loss; toial 

I00 S?*°;Ls or Sowing and Picking Bombay CoTTONS.-The Oomra- 
wuttee Dhollera, and Broach growths are sown m June, the land having 
been^prepared duri ng May-June The first pickings commence m Dec- 

em ^, r iwrjtww) fi« Vslie'eariiest in'maturing, the pickings being com- 

1 w L tlL fnllnwrd bv the Dhollera , the pickings of which 

VsfSUKs: 

yield in March, the harvest being finished in May. It will thus be seen 
that a large portion of the Bombay cottons grown on the acreage of one 
year’s statistics are included in the trade returns of the following year 
owing to the official year ending 31st March. . 

The Coompta and Dharwar are much later still. The land is prepared 
in luly and August, the seed sown in August, the first pickings made m 
March, and the crop completely gathered in May. The whole of the 
yield of this class of cotton, from the area of one year’s returns, therefore, 
anoears in the trade transactions of the succeeding year. 

Of Ahmedabad it is stated, that “ beginning in early years in January 
kllf nf . pm , r in February, the picking season lasts till the end of March and 
sometimes till April Y Except the Dhandhuka Mia or hard-shelled 
cotton, which must be picked with the pods, the other kinds ought, in p.ck- 
i n( T to be separated from the pod. But this is nowhere the practice and, 
in consequence, the shell, broken and mixed with the wool, greatly lowers 
its value The one-year plant yields two and, sometimes, three pickings, 
the three-year plant always three. The picked cotton is gathered in 
heaps and at the end of the day carried to the yard near the cultivator s 
house. Here the pods are broken and the wool drawn out by the hand, 
and, to loosen and free it from leaf, it is laid on a rope framcwprk or on 
the ground, and beaten with sticks.” In the Broach Gazetteer it is re¬ 
marked : « The time when a crop of cotton ripens vanes according to the 
season. After a light fall of rain the cotton harvest is early, after a heavy 
fall it is late. If the rainfall has been light, picking begins about the 
aoth of December, and is over by the 10th of bebruary. If the rainfall 
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has been heavy, the pods do not burst till the middle of February, and 
, n - 0l: housed till the last week in April, in an average 

'pfrl 00 t " e P lck,n g begins about the dose of January and ends in March. 

ls secure d» the field has generally been thrice picked, 
in wpfJhf a "} ter Y al between eacb picking. The average proportion 
cottnn^f f ^ i ka iL asia l>}° leaned cotton {rut) is one-third of cleaned 
oo on to two-thirds of seed.” « Before the time of picking, some of the 
» » ro ' vs over-ripe, and, falling to the ground, takes up dust and leaf. 
."T w ay a portion of tlvecotton is damaged before it leaves the growers’ 
con™ i.V* a lntent ! ona > fixture of dirt and earth to add weight to the 
Qeaned h? T'm °J - he cultivator hut of the dealer, wakhdrio. 

Sfeo?^r^o?:» ded ,nt ° tW ° d3SSeS ' thC beKCr > and the 

tion ( nornVr CuLTIVAT10t l A *° PROFix.-The estimated cost of cultiva- 
GZJuceThsLT^^i *1 " K °° d statcd in the Khdndesh 

tricls •— { 88 b follows for two of lhe c5,ief cotton-producing dis- 
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Khandesh. 

Broach. 

Labour % 



£ s. d. 

£ s.d. 

Manure 

Seed . 

* b 


• 090 

seldom used. 

O 12 0 

Rental . . I 

# * 

0 

• 007 

0 0 4 



• 

• 0 2 0 

O60 


Total 

» 0 u 7 

0 18 4* 


25 K'su'r^r' the «—« - •. 

r "^ 

the number of cattle he owns the area of wCu ?• the grower, 
a ' ld man - y ° ther Conditions wWcVSreor les™ affecS 

the country cotton a small amount may be tdded ' as'in ma pr ° fit ? n 
husbandman’s family themselves clean the cotion ” ” y CaS6S the 

In the Khandesh Gazetteer it is stated thnt ^ 

mortgaged to the money-lender, who receives It in the ™ CT ° P U - Ua " y 
state, and e ves had’ ^ f l '• LC,VLS 11 ln the raw or unpinned 

feeding his Se and ch f seed as he may wfnt for 

throughout the presidency. The local SSLS ^S* 1 P revails more or less 
buyers; from these they, in theirturn mil loav,s from the ,a rger 

that a state of indebtedness, dependent Zthe^™"™ t0 ., the » 

in every grade of the cotton transactions H p ’ prCVails more or less 
Mixed Crop Cui/riwrinv Jrt-iw 
of Land Records and Agriculture wote as ,n .‘ 8 J 6 ' 3 7 th e Director 

tivation of cotton and the merit of the l^aWvrJd^? 15 ^" 8 the 9* 1 * 
occasional rows of joxpari or tur pvJvrino \ ^pedicut of intersowingf 
report prove that the J cultivator, good Zt* the season »«*« r 

larger profit from the mixed sowings than From cca on",^ 3550 "’ , Sccur « a 
year unfavourable to cotton he ensuret a fair ret. rn T’ and that in a 
hand, the experiments do not show a similar merit : n the t™’ ? n tbe ol,i er 
ploughing up poor cotton and following with n late , i P r ? ctic< ? of 
intersow gram or hnseed between the row 8 s of poor cotton?’ M^y 

G. 96 


Cost & ProflU 

95 


Conjf. with 
prices, pp. 50 

&51. } 


Mixed Crop, 

56 












Dictionary of the Economic 


*8L 


SSYPIUM. 


Diseases of 


CULTIVATION 
in 

BOMBAY. 


Mixed 'Crop. 


Selection of 
seed. 

97 


Diseases. 

93 


allude in similar terms to these advantages as justifying the growing 
tendency to extend the cultivation of cotton as a mixed crop. The habit 
is certainly less injurious to the cotton industry than the reckless admix¬ 
ture in the same field of two qualities of cotton by. which means adultera¬ 
tion of good and bad qualities becomes unavoidable. It would seem, 
however, that even this pernicious practice is rarely a wilful action on the 
part of the cultivator, but is due, either intentionally oir accidentally, to the 
buyer of the staple returning seed to the cultivator from a mixture obtained 
by ginning the cottons purchased from many growers. It would seem that 
this mixing of seed is only too frequently an intentional action, the dealer 
being thus saved the trouble of mixing bad cotton with good. 

Selection of Seed. —Forbes Watson expressed the opinion that the 
seed from four and five-celled pods would produce a better yield and a 
better staple than that from the ordinary three-celled condition. Experi¬ 
ments have been made, at the Hyderabad Sind Farm, to test this theory, 
and the results of the trials may be seen by reference to the tables on p. 30. 

Whatever merit can be attached to the information therein tabulated 
there would appear to be no doubt that much greater success would be 
attendant on careful selection of seed than on experiments in acclimatising 
foreign prize varieties. If there be a demand for cheap cottons, as seems 
the case (both in India and Europe) care should be taken that the cultiva¬ 
tion and trade in such staples be kept distinct from the good growths. 
The mixing of the seed of two qualities is not only direct adulteration but 
the surest way to secure, through hybridisation, the degeneration of the 
better stocks of Indian cotton. 

Diseases to which Bombay Cotton is liable. —In Dharwar it is 
stated that the cotton crop is liable to two classes of disease. Benithgi 
rog is brought on by continued hard, cutting, easterly winds. The leaves 
turn red and become blighted. The flowers and pods fall off without ma¬ 
turing and the plant slowly dies. Karaghi rog is brought on by easterly 
winds accompanied with morning dews and fogs : it disappears if a wester¬ 
ly wind sets in before the disease has gained too strong a hold. Similar 
diseases are alluded to in most district reports. 

The following account of the diseases to which the crop is liable may 
be abstracted from Mr, Walton’s History of Cotton in Bombay :—Cotton 
is naturally a very hardy plant, and stands some wonderful vicissitudes of 
climate and weather, but, nothwithstanding this, there are some sudden 
atmospheric and other changes, which seriously affect it. The most trying 
consequences are produced by untimely, sudden, and heavy falls of rain, 
frequent changes of, and trying, winds, and cloudy weather; frost also 
injuriously affects the plant, but this seldom happens in the Kalddgi and 
Belgaum country. 

The rayats often say their cotton plants are struck with rog (disease), 
when nothing of the kina has really occurred. One set of circumstances 
which causes this mistake, is when unusual heat comes on with an exces- 
sively dry atmosphere; and the roots of the plants have not reached down 
to a moist sub-soil. When this happens the branches and leaves first 
droop, then dry up, and eventually turn brown, getting the appearance of 
having been burned up. It is this brown appearance that the farmers 
sometimes mistake for blight, when the phenomenon has in reality 
occurred from the above causes only r . 

( Cotton is essentially a sun plant, and if the sub-soil of the fields, 
where it is sown, is in proper condition for imparting the required susten¬ 
ance through the tap-roots, no more rain is needed, and at most times, 
especially if heavy, any rain that falls after the bushes are about a foot 
nigh is injurious. If the fall is heavy, even before that time, it almost 
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always does serious harm. Anything and everything that happens to cotton, 
and makes the plant look unhealthy, if even for a time only, is called by 
the native cultivators rog . 

According to the local farmers, there are some five or six ot these dis¬ 
eases to which cotton plants are liable, and they are given belpw in the order 
in which they may affect the staple in its gradual stages of growth as 
follows:— 

(1) Banti roga, or ‘ yellow disease.* This is caused by untimely and 
excessive rain flooding the fields. The effects are worst where drainage 
is defective. The stems and branches become a dirty yellow colour, the 
leaves red, and the bush droops; and if the disease is not arrested^by the 
excessive moisture getting away in time, the plant dies. 

(2) Banji roga, or ‘barren disease.* This is brought about by hard 
east winds blowing night and day, together with cloudy weather. The 
progress of the plant seems to be arrested; it ceases almost entirely to show 
fresh leaves, and the development of flowers and bolls quite stops. 

(. 3 ) Gugari roga: this name literally means “ half-cooked grain,” and 
implies that the state of the soil and atmosphere has had the effect of 
partially boiling or cooking the plants. It is brought about by excessive 
moisture, and dull oppressive weather, with heavy clouds overhead, and 
but little and variable winds. The leaves fold and dry up. 

(4) Shidi hayu. —This rog is caused by long.continued harsh north-east 
winds, and is characterised by the leaves drooping; it is seldom fatal to j 
the plant. 

(5) Kart jigi roga , or the * black sticky disease.’ —This is quite the 
worst of all the ailments that the cotton plant is liable to, since, when 
it has once taken hold of a field, and the plants are far advanced, 
they hardly ever recover. It is produced by long continued dews and 
unceasing easterly winds, and shows itself by a thick, dark, gum-like 
substance covering the plants. This so entirely covers and closes up the 
leaves, that they, the flowers, and the half-developed cotton-bolls, all die 
and drop off, and, in a short time, a field, that had the appearance of 
strong, green, healthy bushes, shows nothing but some charred-looking 
dirty sticks. 

Both descriptions of cotton are liable to all these ailments, but the 
acclimatised American may be considered the more susceptible of the 
two. The plants show their wonderful vitality and innate hardiness by 
rapidly recovering from disease, when the causes, which have produced it, 
are removed. All the diseases cease when a favourable change occurs, 
and genial, seasonable weather ensues for a'sufficiently long period. If any 
of the ailments have attacked the plants in the ^r stages of their growth, 
and they recover, no eventual harm is done, a . ase is, however, different 
when it happens at a late stage of their cultivation,—the yield of cotton is 
then affected both in quantity and quality, the fibre is almost sure to be 
short and weak, and often dull in colour. {History of Cotton , i/j-j/./.) 

l n 1^67-68, a great part of the cotton-crop of Bombay suffered from 
blight, the effects of which were investigated and fully described by 
Dr. Forbes. The cause, he believed, to be exceptional climatic conditions 
similar to those detailed above; the effect was drooping, withering, and 
final death of the plants. Dr. Forbes sums up his report as follows : — 
This wind-blight is the bane of the southern districts. I have seen 
seasons pass without the slightest appearance of it, but of late, its occur- 
rence has been more frequent, and its influence progressively more severe¬ 
ly felt * *. It may be described as the effects of a hot wind, more 
injurious, however, from its peculiar dryness, than from the heat which 
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accompanies it; its action upon the cotton plant is direct and speedy, and 
no amount of moisture in the soil will avert it.” 

Cotton Picking —In Bombay, the picking of indigenous cotton usual¬ 
ly commences in December and is completed in May. In the Presidency, 
as a whole, it would seem that the above dates are correct, although 
slightly different periods are recorded, in works treating of this subject. 
Thus, cotton picking in Khandesh is, said to extend from the middle of 
October to the middle of January (Ga 5., 154). According to Mr. Beau¬ 
fort ( Indian Cotton Statistics , 24) picking commences in December and 
is usually completed in March. The difference between these statements 
may be due to the introduction, since the date of the Gazetteer, of forms of 
cotton which mature later. “ The average proportion of clean to seed- 
cotton is one to three. Seed-cotton, fallen on the ground, contains a cer¬ 
tain amount of dirt, which is partially removed by beating it on the 
jhanji or ihdtri, a bamboo or cotton stalk wicker-work frame.” (Gazet¬ 
teer). In various passages, quoted above, the picking and cleaning of 
cotton has been incidentally dealt with, and the habit of criminal adultera¬ 
tion laid mainly to the charge of the dealer, not the cultivator. In the 
paragraph below, on the Improvement of Bombay Cotton , the legislative 
^measures formerly taken, and 'Since repealed, to check adulteration, will 
be found briefly reviewed. The final conclusion arrived at by most wri¬ 
ters seems to have been that careful selection of seed on the part of the 
cultivator, and stringent measures by the wholesale dealers to bar system¬ 
atic adulteration from the market, would effect a complete reformation 
in the Indian cotton industry. It has been contended that the matter 
rests more with the merchant than the Government, and that what im¬ 
purities are due to the primitive methods of collection would soon be 
naturally reformed if the necessity for such reform were made to be felt not 
only by the primary dealers but by the cultivators. Pressure brought to 
bear on the local dealers, by those at the centres of baling, would go along 
way towards giving a new life to Indian cotton cultivation. 

Improvement of Bombay Cotton.—-Legislation to Check Ad¬ 
ulteration.— In the “ Note” on Cotton, published by the Revenue and 
Agricultural Department, the following passages occur regarding the his¬ 
tory of the legislative measures taken to prevent the injuries effected on 
the cotton industry through the practice of adulteration, that for some years 
prevailed to an alarming extent 

^ T h M f thrt « .-M * . r 


menced seventy years ago. But the evil existed then, as it does even at the present 
day, of mixing indigenous with exotic, thus bringing discredit on the industry. It was 
not till after i860 that measures were planned for endeavouring to stop this evil In 
that year the practice of mixing local and New Orleans brought the Indian-grown form 
of the latter into disrepute. Shortly after, Government, however,appointed^ Commis 
sion to enquire into the subject. T lie Commissioners found that—*during the season 
in which the enquiries were made, little or no local or American cotton had been shto- 
ped ck-an or unmixed. Besides the mixing of different varieties of cotton the dealers 
admitted that their cotton was mixed with seeds and other rubbish, and that it com- 
pared badly with the exports of other years. Many of the local dealers were anxious 
that ‘he trade should be regulated by law and placed under inspection. In their 
report the Commissioners stated that the evils of the Dharwar cotton trade were 
beyond usual remedies, and affected not only local but general interests. Nothing 
but the energetic action of Government could check so widespread an evil. Existing 
laws were insufficient; a fresh Act was required. With their report they submitted 
tile (.raft ot a Cotton Frauds Bill. This measure became law in July 1863 as tho 
Bombay Cotton Frauds Act, IX. of 1863. The first Cotton Inspectorappointed for 
Dharwar was Captain (now Colonel) R. Has ;ard of the Bombay Staff Corps, who 

rrfJi t ' e r^/ eCe A Ved c . h *r£ e of Dharwar factory from Dr. Forbes on his appoint-. 
^ cotton Commissioner. M ^ a s , j ^ #*\ 


G. 105 


(Dhurzvdr Gazetteer, 2Q4—2QS)> 











misr/ty 



Products of India. 



Improvement of Bombay Cotton. (WaU& Murray .) GOSSYPIUM, 


mo i re 1 or l ?ss inoperative. The Inspector found it very difficult 
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many prosecutions nil r i - Vo j result was mat out oi 

•law, very few convi^Y f Wh,ch Were aggravated cases, clearly within the spirit of the 
trict as well as the W ?£ e P r0Curcd - In i 8 73 j the European merchants of the dis- 
1S74, Government Cers c ? n . se R ue ntIy pressed for a more stringent Act. In 

continuing the law tn * special Commission to enquire into the necessity for 

collecting a hTr^am^uTofSS* 10 " frauds ' ‘ The majority the Commission after 
to annul the Act it was orp^rat, nce ' ver ? <?f opinion that though it was not advisable 
was referred to & ^ 4 *"“* for a time. When the matter 

Parc a fresh Act with die ohiVr^f ^ tbe Bombay Government were directed to pre- 
{Dharwdr Gazetteer, 2^) } ° f rem ^S the defects of the existing measure » 

u a ,\ c extended to Bcrarbutliot Y*V d f i . 8 ' S ‘ These Acts appear to 

for iS6Syg ) 2 is). i n Se^emhpY 6 Q trar0 \l nces {Cotton Commissioner's 
n.‘" ded T iat c a11 special legislation the Governme nt of India recorn- 

mcm* r !? bec ; rctar -v of State did not then' C ^ suppr ? s l si0 1 n of cotton frauds should 
bav Go though in March 1SS0 lie sanctitfn*? the view held b y the Govern- 

Sv u??« en i L ° do awa y w,th and desfred the Bom- 

Inspccto. Yby Act I. of ,£s 2 < aJ^ P rev ention establishment. 

0 l rY hc Ioca l European Aunts ’"? 5 ? M ’* Walton (Cotton 
P. Chryst d T up ° Govei * n ment.efforts to^hprl^f *? ative merchants was 

Dharwar cotton laSeLXrnUv d' h< ? is " e j l to Mr ; 

Coornpta cotton think d ^ lers and mcr chants in a!„- Bglgaum and 
the llombaj-Karnatal• ^ ) *n‘ tlle C °tton Frauds Act fa ledV?T*" and 

there has been no not ceaWc r inr hl>Sta - 1 ll ? lnks that since the A*£t has a h dulteratl0n > n 

. Causes ok AdSrel-IS?/" ,‘, he Alteration” [Dk^ijr G ^,l sto ‘ > P ed > 

Khdndesih ^ 

large dealer, who h’S i"£j Wha [ ‘’ e ,' has 

conduct succeed in ««p£ated business'l^ir^e^aK"! 

"~ ld <*>' c^tASas 

Chamber of a comtn « "‘cation received from th T * 

JfeVwa^HdW. Thlsbo^y ffi®o the BombayCm ton' 

r„-s && £?Swss 

*“s&jy» 3 u Jssiss-^Wi 

G. 107 


Legislation. 

106 


Admixture,' 
107 













Dictionary of the Economic 


GOSSYPIUM. 


Admixture of Bombay Cotton. 


CULTIVATION 

in 

BOMBAY. 


Admixture. 


and the discussions connected therewith, by the light of more recent experience, and 
having further before them, the resolutions come to by the Liverpool Chamber of 
Commerce, they had, nevertheless, come to the conclusion that special legislation was 
not advisable. The Association then formulated its advice to Government, vis. :— 
“(i) that Government should discourage the growing practice of ginning differ¬ 
ent growths together, thus producing a mixed and deteriorated seed; 

(2) that Government should point out to the cultivators the benefit of persever¬ 

ing with the cultivation of the finer descriptions of the staple; and 

(3) that Government should aid them in procuring improved seed for that 

purpose. 

“With this advice it was suggested that the action initiated by Mr. A. T. 
Crawford, Commissioner, S. D., in Dh&rw&r, was a step in the right direction, and 
might be imitated in other districts with advantage. 

“The proceedings of the meeting held to consider the report of the Special 
Committee were at the same time forwarded to Government. 

“ The Chairman premised his remarks by stating that some of the members of the 
Special Committee, after perusal of the pamphlet issued by the Liverpool Chamber, had 
entered on their deliberations with strong views in favour of special legislation, but 
that when the effect on the trade caused by the late Cotton Frauds Act was 
discussed, and when the manner in which the trade has been conducted since the 
withdrawal of special legislation was considered, the feeling became universal that 
further legislation was not advisable. 

“It was admitted that ‘a certain amount of admixture’ had become prevalent 
since the abolition of the Cotton Frauds Act, and that this admixture was a decided 
evil, hurtful to the trade, and a source of loss to merchants. (It could not be expect 
ed that this meeting should concern themselves with the effect of admixture on the 
producers. That was not their province.) 

“The Chairman gave his opinion that mixing had during the past season b^en 
of a less consistent character, and that professional mixers had not been so success¬ 
ful. He charged the native dealers with the origination of the plan of mixing, 
turning thereby their special knowledge of cotton to account. Mixed bales passed 
muster, and they became bolder. But the growth of the practice soon brought 
matters to a crisis, and a set Of rules was formulated to combat the evil. The 
penaltv clauses were, however, soon found unworkable. Contracts were made by 
the native dealers inter se with the omission of these clauses, and the European mer¬ 
chants were compelled to make them optional. But even with this relaxation of the 
stand taken against mixing, the Chairman thought that an improvement had set in. 

“ The deliberations of the Committee were then described as to the form which 
legislation, if decided on, should take. Fatal objections appeared to arise against 
every suggested penal provision. In fine, it seemed clear that a mild Act would be un¬ 
workable, and that any other form of legislation would entail a completely equipped 
staff of Inspectors, armed with extensive powers, which would simply be the re*insti- 
tution of the Cotton Frauds Department with all the features detrimental to trade 
which had-brought about its abolition. Therefore it was decided to ask Government 
for aid. 


“ It was prominently—but no emphasis could be to<? strong—stated that deterio¬ 
ration of seed was the great evil to be feared, and the grievous fact was noticed 
that during the previous year large quantities of dkollera cotton had been brought 
into Broach, and ginned with the fine Broach kupds. This, of course, meant irre¬ 
mediable mixture of seed, which would surely show iiself in the coming crop. 

“Next, the improvement effected by Mr. Ashbnrner, by substituting Hingan- 
ghati seed for the indigenous growth of the Khandesh district, was referred to, and 
it was admitted that, during the time in which the evil of admixture had risen and 
thriven , the deterioration of Khandesh cotton had gone on. The deduction was 
justly drawn, that it was this admixture by the trade which fostered the deteriora¬ 
tion, -in other words, which fostered the cultivation of the short-stapled varadi. 

‘‘The Charman, in proposing the form of letter in which the assistance of Gov¬ 
ernment should be invoked, inserted a clause to the following effect—thai it had been 
found from actual experience impossible, owing to the constitution of their own body, 
I to establish and adhere to a set of trade rules which would effectually put a stop to 
the practice of mixing. 

“ This clause was omitted by a majority, on the ground that the Association was 
quite strong enough to make a rigid set of rules, which, if loyally adhered to, would 
go a long way to putting an end to the system of mixing. 

“ It remains to be seen whether this much-desired result can be effected by the 
Association, If Hie trade can and will stop the mixing, then Government’s decision 
to do nothing at all will be fully justified. If, on the other hand, the trade cannot or 
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will not stop mixing’, it will, in my humble opinion, be incumbent on Government to 
seek to stop it without permitting interference with the trade or the obstruction 
caused by Inspectors, to weigh against the demands of the country and the welfare 
of the rayat. But I am anticipating. 
r The Collector of Khandesh, Mr. W. H. Prqpert, was the first to lay before Admixture. 
Liovei nment his estimate of the practicability of the advice offered by the Association. 

He pointed out that no effort had been relaxed by the Revenue officers— (i ) to 
prevent the extension of varadi * 9 for he had oftentimes gone near overstepping the 
bounds ol legal authority to check its spread ; (2) to encourage the cultivation of im¬ 
proved varieties,.for at the Maheji Exhibition handsome prizes had been yearly 
awarded for the best samples of exotic cotton ; and (3) to supply good seed, for the 
government Farm had for its main object the production and distribution of as much 
good seed as possible ; but that in 1882 the rayats got out of hand for two reasons, 
rirst, they had become fully aware that no restraining authority remained*- in the 
hands ot the Collector, and, secondly, the price given for varadi had reached or 
nearly reached that accorded by the trade to the better staples of the Dharwari (ac¬ 
climatized American) and Hinganghati. v 

5howeci t |\ at the producer has very little voice in the question as to what crop 

-* *••«* <• 

rearori 1 vv;?h d ^ ltted that the \ yot P refe , rs to ? row the indigenous variety, which is 
commodi v f w m ° re eaSe an <* >; lel ^ sa heav ier ^op. When the demand rose for this 
An^T. d ic > f v ery easy indeed for the middleman to extend its growth at will 
- Hat lf season ( i88 3 ) the merchants had refused to 

• a< *? fc an yt»™e, within the past three or four years, assisted him in his 

been^virtuall^stampetf out " ame °‘ Kh4ndesh Cotton > the ™ *cottonVoZ have 

than^ lltte® d g “ 8Cr0p,rclying on the fact that the former ripens earlier 

Experience “T* cotton can »>e procured from Db&rwAr 

Snorted^se^d and K nh edtherC su J c J eed | W in KHindesh than 

t sarsKTRas » jas s&aw s 

penal. He holds out 1 *the alternative that^hi I? 1 c ’ ishoncsfc , m 'xm S should be made 
refuse to buy the mixed cotton Hut rh.M i merchants lor one year should 

afford to consider any such scheme. * ^ * P y *° th ' S >S that the merchants cannot 

that the coercive^measures r adon^ed R bvKk Br ’ 1 very wis9, y. insisting 

gether over-estimated as re K ards P th<>ir b /niH r ’. '' '," urner s '? iue years ago were alto- 

right to inter.. ,: by Government have no 


ic wanted. - 

was'toshouf'that* the , Th * object of my letter 

m.sconception of the position of the rayat Uried d alsotrekl’° n ‘ S tutil , e ’ bas = d on a 

of improvement initiated by Mr. Craw/ord in Ohtw^wmTC 
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I called attention to the late discussions in the Berars, and to the late Mr. Ridsdale’s 
able review of the whole matter, in which he showed that interference with the 
rayat is not justifiable on, either administrative or economic grounds. This review 
was called forth by the resolution of a meeting that the action of Mr. Ashburner 
in 1873 had^ secured wonderful results in Khandesh, but had been detrimental to 
the Berars, m that it caused an influx into that Province of the seed of the short- 
stapled variety ousted from Khandesh (which in the Berars is called Khan- 
deshi, and which in Khandesh is called Berari or varadi ), thereby woiking much 
harm, and that the imitation of the policy of Mr. Asliburner would rehabilitate, 
the cotton of the province. The Government of India, Revenue and Agricultural 
Department, prevented any action being taken by the plain statement of the plain 
fact that Mr, Ashburner’s policy in Khandesh had not secured lasting results. 

I endeavoured to make if clear that though the Dharwari cotton does well in some 
parts and some soils in Khandesh, it is not suitable to others—that it would be an 
evil to attempt to stamp out varadi (or Khandeshi cotton), inasmuch as that variety 
is the only paying one in its peculiar soils. Further, that the production of varadi 
has its recognised and justifiable value, though the cotton is useless for export, 
except for purposes of admixture. 

“ \ ventured to suggest that the earnest desire of the Cotton Trade Association 
to evolve a workable method of preventing fraudulent admixture, and the no less 
earnest anxiety of the District Officers to assist in the movement, would be best foster¬ 
ed by the appointment of a Joint Commissionof merchants and revenue officers to 
enquire into and discuss the whole matter. On the one hand, the merchants would 
see how unworkable the advice offered by them really is, and, on the other hand, the 
Revenue Officers would learn much as to the most feasible method of meeting the 
evil without disturbance of the trade. 

t 1.1 well-sifted information on the various points noticed, the Commission, 

I thought, would be in a position to recommend a feasible working-plan. T he mer¬ 
chants would then be entitled to call on District Officers for co-operation, and the 
District Officers would know what support they could expect from the trade. At 
present in their eyes, in spite of the enlightened and well-intentioned declarations 
and. warnings of the organised mercantile associations, the trade is doing everythin'* 
it can to checkmate their efforts at every step. 0 

I casually J ' . . 

and pressing i 

only say that this plan is universally Ucumicu tu uc unpractical, anc 
pretend that I am able to elaborate a scheme in connection with it. 

T ** All these papers were considered by the Chamber of Commerce and the Cotton 
lrade Association. They were practically a challenge to the trade, and the trade 
cou a not take up the challenge. The former body explicitly stated that the admix¬ 
ture^ ^is due to a demand in Europe for inferior stuff. 

ex , i ? ts a demand in the consuming market of Europe for the 
^ . b ^ , cotton, so long will merchants continue to purchase, midile- 

in" to iSere Lith ihe r! H Ca , lt,vate,t - No good end could be served by attempt- 
Jj?.A? te S;? re t " e natural course of the trade. J P 

„ 1 o - ia ™k er w £ nt on to urge that there are signs of a re-action against mixed 

V* rcady^ to ‘meet pm Ini proved demand ^ 

chants are bound to deal in it. It is, therefore, presumable that much of the adulter¬ 
ation which now goes on is not fraudulent. Certainly the former proceedings of the 
Association give me, at any rate, a different idea of the matter. It seems to me to 

a.KS.'aatfisi's a'SAi 0 ;**' ^ '■ 

ssiesr *-*» - “• -!W 

... '• 'l>e orders of Government were th.it no steps to stop the supply of a commo- 

UtMt'ad»L , oAh?n. to T 6t a <1eman '. 1 b .V consumers can be taken. ^As regards the 
ffMdVotfnn ^ h;a ." 1 b er , was pointed °ut that, till the improved demand for 

good cotton does arise, it would be premature to distribute good seed. 

legisiatio'n'to'chcckTrauduient ^ do a "* 

must ; '' e 4° n U e^,?| f KV . C " tS TOU u t , be wa ‘« h «‘ I : but whatever is done in the matter 
hardlv fair t V? Jl consultation with the trade. It is, in my humble opinion, 
iniurv result!™ f the merchants to show how the rayats can be protected from by- 
juii resulting from the course of the trade. On tiie other hand, the perusal of the 
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SiV6S ‘ he fU " eSt COnfidence that what - 

Govetlmen^T^edfiriisUnc^of^Lp- F ', ^eppard brought to the notice of 
lera m cotton tobeginned ' 79 ‘° nS °‘ dhoU 
mixture. Clean cotton cannot be successfully mixed Mr ° Sherm» UI ) P °| SeS of ,- a< j 
that annually a very inferior variety of cotton is exported to DifoUe^a from th* 
district. He enlarged on the greater danger from deterioration othe seed K 
mere admixture ot staples, and urged that the subiect demand* f eec ‘. tha ? lr ° m 

interests, not of the trader, but ^ASSuSStSS^ dCmands cons 'deration in the 
He contended further that it is easier to prevent admixture of *cpd of i 
mng, than to restore the high character which a cron has once lost be £ ,n ‘ 

the Collectors of Broach, Surat, and Ahmedabad should be diricted to watch^nn f 
ations of. interior kapas and authorised to buy up the seed either 5~ 

and the C r ^ S? ob ^ ctionto . sm:h * plan. tL seed would be usefu? for cattlTfood 

** 5235 * 

fc-* 

"lour in Cotton Districts.—fibout the beginning of February the Collector 
Table VI .— Analysis of Cotton directed me to make a short 

tour m the eastern talukas 
with the object mainly of 
finding ou t to what extent 
mixed cotton seed was sown 
the cultivators ; also whe¬ 
ther, as alleged, merchants 
jNere paymg preference prices 
!?• . short -stapled vara- 
at \ My inspection embraced 
a circle of districts including 
Fachora, Bhusaval, Savda, 
Cho pda. and Erandol. The 
results of the analysis of 
numerous samples are ar¬ 
ranged in the margin, 
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Pitch ora 

Yaval 

Arrawad 

Chopda 

Dharangaon 

lirandol 


Average Mixture. 


Varadi. 

Hingan- 

ghati. 

Per cent. 

Per cent. 

25 

30 

5» 

40 

70 

30 

75 

25 

50 

20 

58 

29 


American. 


Per cent. 
AS 
6 


30 

13 


“ A ( Stance at the table will show that the crop of KhZ , 7n marg ' m * 
percentage of good cotton. At Fichora it , s nearly half \ h St ' 11 , cont '" ns a fair 
being only a quarter of the whole. This is admiral 4 mer,ca ?5 th e short-staple 
being annually sold in the neighbourhood At Ith 7 d l* e t0 t le spare iarm seed 
obtainable, but about Yaval the AmeHcan element*^' "l reliabl ° «®Pl» was 
Arrawad and 1 onward to Chopda it altogether disaor«« W "o 1 ! 3 to 0 per c, ' nt - ; at 
gaon is reached, where with the Hinganghdti ffi i "" I. ‘, 7 ' r cinll >' of Uharan- 
southward by F.randol the varadi aglinnredom;^. i P - balf the crop. Coming 
under the ipliuence ol tile farm. “ P ' at '' b ’ be 'ng just outside the circle 
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and I have no district agency to record the damage done by carting seed-cotton from 
districts, where the staple is bad, but the colour good and the cotton cheap, to be 
ginned with superior cotton. That this admixture goes on 1 have no doubt, and it is 
certain that the mixed seed is sown in the localities where the ginning is done, to the 
great detriment of the crop. One circumstance, however, is worthy of note. The 
Liverpool Chamber of Commerce has established anew standard which will be known 
as bildti. It will include the short-stapled omrawattee, and will apparently be a 
direct check against the export of the shorf;-stapled varadi as it is called in KhAn- 
desh, or Khdndeshi as the Berar people chose to denote it, under the standard of 
omrawrrttee. It remains to be seen from the quotations and trade returns the price 
which the new standard will command and the proportion it holds to the whole crop.” 

In concluding this series of quotations from the best sources regarding 
adulteration and the measures that have been taken to repress the prac¬ 
tice, it may be added that the modern demand for Indian cotton, conse¬ 
quent upon the great trade created by the American war, was not the primary 
cause of these measures. From the earliest records of the Indian export 
traffic (somewhere during the last decade of the eighteenth cenluryj up to 
the present time, complaints have been rife. Thus, Dr. Hove in 1787 wrote, 
“ I observed to-day, when they were embaling the cotton, if they” (the 
dealers at Synapoor) “ adulterate it with any ingredients as it is reported in 
Bombay. But in justice to the. inhabitants, 1 must say that they paid a 
particular attention that nothing impure was communicated, in which state 
they deliver it to Broach, where the cotton is adulterated with their own 
inferior sorts and that of Baonegar, Bodra, and Dolea to make it resemble 
that of Ahmocd, which is first mixed together, as I am informed, and then 
passed again through the cylinders, by means of which it is so intermixed 
that the ablest connoisseurs mistake it for the original. To this adultera¬ 
tion the merchant has nothing to say and is very glad to obtain it in that 
manner. But the same on coming to Surat is adulterated by Europeans 
in such a manner that all this which was sent from here of late on our 
Company’s account to China lies unsold and for which they paid the 
contractor a most exorbitant price who gained unlawfully, by the informa¬ 
tion I had here, no less than £25,000 sterling. As the method of adultera¬ 
tion was not secretly enough performed, it was of course immediately com¬ 
municated by the agents to their correspondents here, that they might also 
adulterate it and send it in that manner to Broach. The method which 
the well-known contractor for that cotton practised was as follows : he pur¬ 
chased a large quantity of old cotton seeds which is sold publicly in the 
bazdrs as food for cattle, then opening the bales he intermixed a certain 
quantity of it with some other rubbish, and closed it in the first state in 
which he delivered the contracted quantity to the respective commanders 
on the Company’s account for China.” 

Introduction of Better Qualities. 

In referring to the introduction of exotic cotton into the presidency, the 
Director of Land Records and Agriculture says in his report for 1884-85 :— 
"(a) American ,—The valuable staple acclimatized from American seed 
is well established. Its cultivation is liable to fluctuations with the rise and 
fall of the demand for good stapled cotton, but it will not disappear. Its 
hold is especially strong on the three talukas of Bankapur, Karajgi, and 
Rr nebennur in DhSrwar, and the large areas of the surrounding Native 
States. It does not do well in the deep black-soil talukas. Its advan¬ 
tages are:— 

“ (1) that it can be put into the market sooner It ripens earlier ; 

“ (2) its outturn becomes sooner certain, and advances can, there¬ 
fore, be earlier secured on the crop ; 

" (3) cleaned by the saw-gin it economizes manual labour, and this 
at the time when this labour is in great demand ; 
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“ (4) «n good years its yield is very high ; 

“ (5) though more liable to blight than the indigenous variety, it 
possesses greater power of recovery. 

** The question of introducing this variety into neighbouring districts, 
e.p-., Bijapur, is very important. ” 

The experiments with exotic seed, however, appear to have proved 
unsatisfactory in 1884*85 and 1885*86, but further trial was subsequently 
made with fresh seed imported from America. This was tried in Khan- 
desh also, but the Director, in his report for 1886.87, states that it had been 
clearly demonstrated that it would be unwise to force exotic American 
cotton on the Khandesh cultivator as the soil and climate of the district 
was unsuiied to its growth. 

, (6) Egyptian-—The Egyptian black-seeded cotton was tried in Dhdr- 
war in 1884-85 but failed. It has apparently been also tried in several 
districts without success. 

{c) Nankins— In June 1884, the Government of India supplied the 
Director with Nankin cotton seed to test the suitability of the Nankin or 
A/za£t-coloured cotton which, it was contemplated, should be used for the 
summer clothing of the troops in place of dyed cloth. A guarantee was 
given that the produce would be purchased at 4 annas per lb of cleaned 
cotton. 1 he Director wrote in 1884-85 regarding this experiment " The 
cultivation of Nankin cotton in this presidency has not got beyond the 
experimental stage, and even experimental cultivation is in its infanev. 

I lie only instance known of a farmer growing this cotton on his own 
account is in the Shevgaon Taluka of the Ahmednagar district, where 
one Narayan Raghunath, a Brahman holder of some means, cultivates 
it yearly as a garden crop to the extent of five gunthas. The seed is said 
to have been imported from Delhi about twelve years ago. The cultiva- 
tor ^nianufactures the produce into cloth for his own use. 

*1 S n ., th< ; w * 10 * e > although the outturn under experiment was smaller than 
that ot the local variety, it is not to be doubted that as lar«>e an area as 
may be desired can be grown with this cotton if the Government of India 
continues its offer of 4 annas per ft of clean lint; but without such a 
stimulus it is not at all likely to be grown at all. I am very much'averse 
to any attempt at forcing this variety on the country. It raav injure our 

an| a S inolt h ^r r mf S | ll0, !t 1 ‘® w Cd get mixed with the otVier varieties 
eH wilUnlL , unde ^ lrab lc mixture will result, which, once establish 

’ w * a ' e to remedy. No alacrity is shown by the Military De- 
Inrf Iff" 1 \° U V- ‘ S ? th f natural kllaki cotton in lieu of'thc dyed material 
wni lhl" 01 U '" kc y ! hat a mordant may soon be discovered which will pre¬ 
vent the now unsatisfactory variations in the colour of dyed khaki Train 

SS3ST* i-w r •« *** „f t '£ 

at the Hyderabad fL* experiments on this point 
Yield • and m V !5! a ?, he Nankln co,ton h »s no merit as to staple or 

attempt ^'ce hs erZ h C sh :lt M r h at ,P resent > is tha ‘ a » 

pressure mav not be froutrht to hil b ° abandoiK 1 d - ! earnestly ask that 
with this variety. b o bear on me to do more than experiment 

to whlm\ f °sS n | m e pt r of fclfe letter ° f tbe Cham , bcr of Commerce- 

C- * hat % 

S’ 1 ™L h "biS° & 
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dising- with the local varieties to their detriment if introduced largely into 
this presidency. ’ ” 

* tvt ? experiments regarding the possibility of securing a uniform colour 
in Nankin cotton by selecting the seeds from bolls of the desired tint 
were concluded in 18S6-87, when the Director stated that—“ The result of 
adequate trial is that it is very difficult to obtain clean cotton of a uniform 
colour, though it is possible to do so with great care'ln selection of seed; 
but as the variety of cotton is poor in yield and undesirable in every respect, 
the conclusion is not of great importance. The Military Department lias 
now withdrawn its special encouragement of this variety by experimental 
results . 99 
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Perhaps the first person who saw khaki-coloured cotton in India was 
the late Dr. Hove, who, in 1781, came across fields of yellow-coioured 
cotton. At first, on being shown the cotton, he thought it had been dyed, but 
afterwards he had abundant proof that this was not so. In the attempts 
narrated above, history seems only to have repeated itself, for, if unknown 
in 1884., the knowledge in the cotton had only died out. It was perfectly 
understood a century ago. 

Continued Experiments with American Cottons.— The Director 
found that the exotic cotton seed (acclimatized American) had degenerat¬ 
ed, and he therefore determined on importing fresh seed from America. 
The following extracts from his reports refer to the subject : — 

1884-85. HI noticed in my report last year that there was a spontaneous 
demand for fresh seed in Bankapur of the white-seeded American variety, 
tne only one of very numerous kinds which has really shown itself worthy 
of support. But I found that no further action had been taken. The seed 
has degenerated. It is harder and smaller than it was. Though a good 
year seems to check this degeneracy, there is, no doubt, need for new im¬ 
portation. The demand for new seed is not confined to Dhdrwar. From 
Kolhapur I have received a large indent. I have placed myself in commu¬ 
nication with the Chamber of Commerce, and fresh seed will be imported. 

“But I have decided on adopting a slightly different plan from that 
followed heretofore. Fresh seed is very expensive. It never does well 
the first year. I propose therefore to sow the seed in that part of the dis¬ 
trict (eg., Bankapur) where the variety succeeds best (I may notice that 
m the deep black-soil talukas of Ron and Navalgund it gives a poor crop 
in comparison with the yield of the lighter black districts of Bankapur 
Karajgi, and Ranebennur) and to distribute the produce at a moderate 
charge. r I his plan I shall recommend to the Kolhapur State. Specific 
proposals will be made to Government for sanction to hire land for one Year 
for the purpose.” J 

On the subject of the soil best suited to American cotton, the Director 
wrote: “ Dr. Royle pointed out (1840) one result of experiment which will 
I believe, by all be recognised as correct, viz., that the black soil is not 
so well su:ied for American cotton as the poorer soils. 1 cannot but think 
that attempts to introduce the improved varieties without regard to this 
fact were so far mlsgUIdecl. ,, 6 

This opinion should be compared with that arrived at regarding the 
sous of the Centra Provinces found best suited for American cotton. 

1880-87. “I described last year the new importation of seed and its 
distribution. I am now able to give a very satisfactory account of the 
results. In Dharwar in six villages of selected talukas, *.<?., talukas where 
the exotic coUon has held its own without the aid of official pressute, sow-’ 
ings were made by Mr. Price. A little delay arose owing to an untoward 
break late in August 1886. The season was, on the whole, favourable. 
I he average yield was 158a per acre of seed-cotton. The proportio n of 
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clean cotton to seed was found to be i to 2*, a high proportion when com¬ 
pared with the produce of the old acclimatised seed, which is generally 
about t to 3 . Mr fiaines, while Acting Director, inspected the fidds aLa 
placed on record the following 1 observations ;_ 

** (i) The higher light black soil showed better results than the deep 
rich plain. r 

“ <2) ofero|> - lta th * i w by biieh. 

;- (3) °” ,h ' “■* 

“ ( 4 ) were sto uter and lower in growth thaq the old 

“ It must be remembered that these results are for the first year of intro¬ 
duction, while the process of acclimatisation was only commencing The 
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Name of Village. 

Area 

sown. 

Amount of 
seed. 

Date of sowing. 

Outturn in 

seed- 

cotton. 

Per 

acre. 

Total. 

Acre 

Rate. 

Total. 

» ub « -IhS 1 : 

( Ingalgi 
Banakpur A Budihal 
(. Kotgiri 
Karajgi . Devgiri 

Total 

A. G. 

2 39 
*4 35 

25 io 

» 7 

19 5 

16 9 

lb 

io 

7 

5 

6£ 

6 k 

7 i- 

lb 

29 t 

102-i 

^ 25 * 

53 

125 

>25 

29th September . 
29th August 

26th „ 

„ 

7 th September . 
Mth „ 

lb 

So 

128 

158^ 

i 73 

2404 

97 

lb 

237 

1,90S 
4^006 

4*603 

b 57 « 

86 25 | 6£ 

560 

« 58 f 

* 3,738 


The report received from Mirai Junior states • « The r W ff unfavour able. 

portion of 2 to 3, but the weight is greater ten p^df^f fhenV" ^ pr °“ 
io 5 tolas, while the same number of the old weighedonlv s» * t> Wcighed 

correspond with Mr. Baines’observations J these notes 

“In the Panch Mahals Mr. B. A. Dalai sowed th» „„ 
gave a poor yield, but he likes the quality of the sample ” C ° tt0n ’ II 

Cleaning or Oinmng of Cotton im Bombay.--Mc RMn< n « 

under this subjectThe B.oach and Dhdrvdr grouths are thl '? S 
ones which are entirely cleaned by steam or hand saw-gins hi,rfh„ 1 on) >' 

of oomras and dhclleras, thus treated, is yearly \^ve%in s A TT y 
descriptions of Indian cotton are hand-cleaned by the native , , other 
foot-roller.” The following extracts from the annual reonni - Ch T ka or l 
Director of Land Records and Agriculture give the most reccnThf^ he 

G. i io 


GINNING 
IIO 

Conf, with 
PP- 152*157’ 











































GINNING 

in 

BOMBAY 


tion on the subject of saw-gins and the extent to which they are at present 
used in Bombay Presidency 

1884-85. — “One of the most important questions in Dhdrwdr is with 
respect to the saw-gin. A reference to the Gazetteer* will show the vari¬ 
ous steps which led to the introduction of this necessary concomitant of the 
American cotton, which has established itself in the district, and the reasons 
why the management of the saw-gin factories still remains, in the hands of 
Government. Three years ago it was discussed whether Government 
could not safely retire from the direct manufacture, distribution, and repair 
of the gins; but it was resolved to await the advent of the railway, when 
it might reasonably be expected that steam saw-gins would be set up by 
private firms. The railway is opened, but there is no indication yet of 
any such enterprise. There are steam gins at Hubli and Gadag, but the 
roller pattern is used. 

" 1 sought to ascertain whether the people could not now be left to 
themselves to arrange for the repair of their gins. There is a great deal 
of discontent among them. The factories are made self-supporting by 
a subscription of R6 per annum per gin from each owner. The tax ^nay 
be evaded by the deposit of the saws and spindles at one of the factories. 
The owners are entitled to the services of trained hands on payment, over 
and above the general subscription, for wages and material. The com¬ 
plaint is that the trained workmen kept are too few, and that only those 
villagers who live close to the factory get any benefit. On the other hand, 
more labourers would entail a larger subscription, and apparently the 
people are not careful to have their gins repaired in the slack season, 
but wait till the ginning time comes, and then, finding something go 
wrong, all clamour for the factory-men. At Hubli and Ingalgi the rayats as¬ 
sert that they can make their own arrangements, provided Government will 
assist them in procuring new saws and certain working parts and new gins 
when required ; but everywhere else there was a consensus of opinion that 
Government must keep the factories, and I believe this is a necessity. It can 
on y ^ at P r i vat e steam saw-ginning factories may yet be started. 

1 here is one gin worked by bullock power at Halyal near Hubli. At 
Dcvgiri saw another being set up. There is a third, now unused, also 
n ft r ,, , ’ and at In £ al g' there is a prospect of another. This utilisation 

of bullock power must be encouraged. It will reduce the labour now fall¬ 
ing on the factory workmen, ior the ravat who works a gin with bullocks is in 
a position to employ his own skilled hand. It may be advisable to seek to 
introduce Gordon & Co.’s bullock power into this district. This machine 
has no place to fill .11 Khandesh, but there may be benefit in Dharwar. 

. A new pattern of saw-gin has lately been introduced into Dharwdr 
It is a great improvement:; but the people, I think naturally, complain that 
the improved grid might have been adapted to the old frame-work and 
other- working parts instead of necessitating their purchasing an entirely 

"nL g \ n ' T n e . y d °-, n ( ° l t !i <e the ncw £ rid> 11 is t0 ° good, and cleans the 
cotton too well to suit the degenerated demands of the trade. The larger 

outturn of the old grid is solely due to the large percentage of seed carried 
through. The same feeling shows itself also in respect to the foot-roller, 
j / lls ru de 'mplement worked by women can compete, and does compete, 

, successfully with the steam-rollers, because the trade is not particular, 
and prefers buying cheaply half-clean stuff to giving a remunerative price 
tor well-cleaned cotton. r ■ 

., ■ * j 11 a - v tnention that the foot-roller—for indigenous cotton only—is 
th e implement used all oyer the Southern Mahratta Country, but that 
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strange to say, the hand -charka, very similar to the Khdndesh charka, is 
again found in the very south of the district.” 

1885- 86.—“ I am glad to report that the Haliyal saw-gins are now 
worked by steam instead of by bullock power. This is, however, the only 
place in the whole Presidency except the two Government farms, where 
the steam saw-gin is used to clean cotton. No change has taken place 
regarding the manufacture, repair, and distribution of hand saw-gins in 
Dhanvar, described in last report. 

“ At Bhadgaon, now that Mr. Stormont has a steam engine, he will 
work saw-gins to clean the farm cotton and the small amount of the 
Dharwdr-American still grown in the neighbourhood from farm-seed. At 
Hyderabad, an experiment with the saw-gin for cleaning the indigenous 
cotton has been most successful. The whole of the farm crop was ginned 
with the improved saw-gin sent from the Bhadgaon Farm driven by a six 
horse-power engine. Mr. Strachan reports that the cost was Ri-3-1 per 
maund of 841b as compared with to R2f for the native hand -charka, 
ihe clean cotton sold for R15 per maund, while the ordinary native was 
selling for R13-S. The seed could have been sold for Ri-10 per maund, 
but the price of the clean cotton alone was more than would have been 
got for both cotton and seed had it been sold unginned. The outturn of 
the gin was 18 maunds per day of nine hours. The Karachi Chamber 
reported, * saw-ginned Sind native cotton from selected seed appears to be 
a great success. The staple does not show any signs of having suffered 
from the process of ginriing, and is valued at about Ri£ to R2 more than 
the average native tanda The hand-ginned samples" of selected Sind 
cotton, i.e., grown from the selected seed, were valued at Ri to Ri-J above 
the then existing average selection of Sind. It is noticed further by Mr. 
Strachan that the saw-gin does not crush the seed, and that the percentage 
of clean cotton is greater than that obtained by hand-cleaning” 

1886- 87. — “The Dhdrwar Factory is languishing. Perhaps the de¬ 
generation of staple in the exotic cotton is the cause. The extra price 
does not encourage or repay the use of the rather expensive gins. Private 
enterprise has not, as was hoped, relieved Government of the necessity for 
maintaining the factory. It has been decided, however, that if the Local 
Boards will not take over the factory, they will be closed on 31st August 
1 | s 9‘ By this time the newly-imported seed may alter the prospect of 

“ This gin is wonderfully appreciated in Sind for indigenous cotton. 
It is only used in Dh&rwrfr for exotic. I have in former reports given 
details of the working in the Sind Farm. Saw-gins were exhibited at the 
bhikarpur Show and were much liked. But a further indication of appro¬ 
val must be recorded. A large cotton dealer at Hyderabad, Sind, has 
contracted with the Government farm to gin considerable quantities of 
cotton with the saw-gin driven by the farm engine. The result of this 
working is not yet known.” 

Analysis of Last Year’s Trade. —The total imports into the Bombay 
Presidency in 1888-89 amounted to 457,470 c\vt.,of which 119,949 cwt. came 
by rail, 287,553 cwt. by road, and 53 cwt. by coast, from external blocks; 
47,900 cwt. by rail and 1,925 cu t. by coast, from Bombay port. The largest 
amounts received by rail were from the Central Provinces, Rajputana, 
Central India, and the North-West Provinces and Oudh; by road, from 
the Nizam’s Territory. 

The exports amounted to 3427,184 cwt., of which 3,372,925 cwt. went 
to Bombay port, a few cwt. only going to Madras, thfc Madras seaports, 
the Central Provinces, Berar, and Bengal. Of the total exports by rail to 
Bombay port (2,130,897 cwt.), Khandesh, Ndsik and Ahmednagar contri- 
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Bombay buted 974,186 cwt., Gujardt and Kathiawdr 694,080 cwt., Poona and 
. Trade. Sholdpur, 208,112 cwt., the Southern Mardtha Railway, 148,005 cwt., the 
region south of Narbada and below the Ghats, 102,883 cwt, and 
Marmagao Castle Rock, 3,631 cwt. The largest importing areas by rail 
were Gujarat and Kdthiawar, the region south of Narbada, Khdndesh, 
Ndsik, and Ahmednagar. 


CULTIVATION 

in 

SIND. 

1x2 

Area. 

113 


District. 

J14 


2. SIND. 

References.— Stocks, Rep. on Sind ^Gazetteer, id, 13, toi-102, 169, 192, 
426, 475, 520, S2i, 559, 603, 6S4> 694, 74 0, S05,851. 

Review op the Area,&c. —Sind shows a steady increase in the area of 
land under cotton cultivation, the annual average having risen from 57,900 
acres in the ten years preceding to 65,600 during the past decade. For the 
last five years the average has been 73,000 acres. That this increase ap¬ 
pears to be steady and continuous is shewn by the area for 1888-89, which 
was 96,400 acres. The total outturn indicates a corresponding increase, and 
in the year under consideration is returned as 184,200 cwt. for the British dis¬ 
tricts, and 5,400 for Native States, making a total of 189,600 cwt. These 
figures give an average outturn per acre of nearly 22oIb, a very much 
larger figure than that returned for any other locality. 

The net exports amounted to 147,950 cwt., leaving, when deducted 
from the outturn, 41,650 cwt. as available for local consumption. This, 
divided by trie population, gives the amount locally consumed as 1*9^ per 
head, equivalent to little under 9 yards of cloth. This figure cannot, how¬ 
ever, be accepted as representing the actual consumption per head, since 
an average of the last four years gives only 15,000 cwt. as annually avail¬ 
able for local consumption, an amount equivalent to 07ft) of local cotton 
per head. 

The above figures, liable as they are to most of the errors pointed out 
in discussing the same question in other provinces, are also still further 
complicated by the very gTeat deficiency in accuracy of the returns from 
Native States. It appears probable that, while the outturn may be ap¬ 
proximately accurate, the area under the crop may be greatly un’der-esti- 
mated. If this be so, an explanation is at once afforded of the apparently 
excessive figure above derived for average area outturn. 

Districts where grown.— By far the greater part of the cotton- 
crop is grown in Hyderabad, as will readily be seen from the following 
analysis of the area and outturn of the province;— 


District. 


Area. 


Outturn. 


Karachi 
Hyderabad . 
Shikarpur 

Upper Sind Frontier 
Thar and Parkar . 
Native States 


Acres. 


Cwt. 


1,764 
67,751 
1 U 2 75 

2,723 

10,171 

2,700* 


3,473 

*33,233 

22,172 

5,355 

20,002 

5,4°o* 


* Estimated. 


Races. 

us 


Races of Cotton in Sind.—T he whole of the cotton grown in the 
province is known, commercially, as “ Sind.” Experiments conducted at 
the Hyderabad Farm have shown that the fibre is good, and that the boll 
w icn cleaned furnishes the unusually large average of 36 per cent, of fibre. 
1 he staple, though strong, is short and frequently indifferently cleaned, 
i hus, in the Gazetteer of Sitid , it is stated that “ the great desiderata 
required to make Sind cotton more sought after, in the cotton mails of 
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the world, would seem to be an increased length of staple and m-eate- CULTIVATION 


X 10 “* ” d “ 'k« Picking »d clL“ 

c . ®' ve ? 1 ° ear, y as 1 830 we find the cotton of Sind referred to hv 
Edward Ryan as a very flourishing plant, “ cultivated in I inner Q;„a '*n 
great care by the aid of irrigation from the Indus ” ? 

Like most other commonly cultivated Indian cottons that of Sind 
appears to be G. W ghtianum, 7W„ or hybrid forms of that species The 
hybrids are extremely variable, tending to revert to G. arboreum and in 

«iTSSH^f < SSe ra ThSf ?l ,Ve s nSet0 l° Ca d races ' vith marked differences 
in quality ot stap e. I hus, the Superintendent of the Experimental Farm 

S ^ abad Wr ‘ tCS: -“ *? urin ff the P^t season I have ha§TS<W™ 

distrTc\?o1 n Sind Xn V > USlyt K° f con ’P? ri ?S the cotton grown in different 

ddJseecoton I°^ ht in {or Swning, and from no distric 

This fact,Tbelieve, I^neralKdS^ ° T ' T ^ fr ° m Sclccted seed - 

been attended with an unusual •3' i Hyderabad seem to have 

to have been due to the evident appreciation'of 635 ’," 1051 ° f which a PP eara 
of tile management of the farm ra f nati ye cotton on the part 

ssisltiSiSI 

bution of such seed s ^d ^'nnT e , ? a , n be no doubt that the distri- 
greatly improve the cotton of the provTnce generally! 16 W ° Uld 

cotton, ^numerous experinfe l nts bIe e endeaV d UrSt d im .P rove the local races of 
lining the suitability of f n v WCre ^ onduc j- e d with the object of deter- 
Therfsult of t£e ^hi LiTF" the dimMe a " d soil of Sind, 

pete, under the local conH^n P r f ove M that ™seed can in any way com- 
cultivated Sindi race RnnrtJI S f# 01 an , d cI,ma . te > with the commonly 
with, gave acrop of onlv COtton, tlie e *J )t j c chiefly experimented 

uncleaned cotton to the Lrp ?* ne CaSe> ln tJie otJier » seed °r 
in the same \ r- .•. 1 • e .\ Native cotton, on the other hand, yielded, 

cotton to the acre ' 1 s,mi ar care ,n cultivation), 1,775ft of uncleaned 

bJi.Sj.SK s -jzsz 

“« — *• ■ms 

affording sufficient moisture. The only care required is to k< 5 n .£? 
about the stems loose and free from weeds. CoUon k L P - he , f ; ' rth 
Smd at the end of February or beginning of March, sometimes in" 
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June, and picked in July and August, also in November and December. 
After picking, the cattle are' turned in to graze, and the crops left for a 
second year. Cattle dung is used as a manure inthe proportion of about 
12 maunds to a bigha. In other parts of Sind, cotton is not cultivated 
till the canals fill in June, and the crop, in consequence, is not picked till 
November or even December. The crop is liable to injury from bug” 
(? cotton-borer), “ frost, and locusts.” The rainfall of Sind, as is well 
known, is excessively small, so the greater part of the cotton, as of other 
crops, is cultivated by irrigation. Watering is effected by what is called 
* charkht 9 or wheel irrigation. 

Cultivation at the Hyderabad Experimental Farm has proved that, to 
ensure a good crop, (1) rotation ought to be kept up; (2) sowing ought 
to be broadcast, and should be carried out before the end of June. It 
was also proved that late cotton is very liable to the attacks of green fly 
in October. 

Cleaning— Is, as a rule, performed by the ordinary native charka, 
which is similar to that described elsewhere. Recent experiments have 
proved that Sindi cotton is easily and more.cheaply cleaned by the saw- 
gin than by hand; that the percentage of cleaned cotton so obtained is 
greater, and that the produce fetches R2per maund more than the mar¬ 
ket rate. 

It appears undoubted that the introduction of saw-gins, together with 
the efforts to improve the stock by careful selection of seed, may do much 
to improve the quality of the Sindi cotton of commerce. 

Analysis of Last Year’s Trade. —With the increase in importance of 
Karachi as a commercial centre, the trade in cotton from the province has 
undergone a remarkable increase. Sind formerly imported the cotton it re¬ 
quired, to the amount of thousandr of cwt. annually, principally from Kachh 
and Gujarat, indeed, it was not until 1840 that the plant began to be at all 
extensively cultivated in the province itself. The fibre at first held a very 
poor position in trade, and in 1863 shewed a difference in value as compared 
with “Fair Dhollera” cotton of from 4 d. to 6 d. per pound. In 1870, it 
had so far improved as to reduce this difference to id. or \\d. In the year 
under consideration (1888-89), the average value of the exports per cwt. 
amounted to over R20, an amount almost equal to that obtained for the 
average cwt. of Bombay cotton in the same year. The outturn has steadily 
increased, until last year, as already stated, it reached a total of 189,600 cwt* 

I he imports amounted to 77,070 cwt., of which nearly the whole, viz., 
74,012 cwt., was derived from the Panjdb, the small remainder came from 
the port town of Karachi, and trans-frontier from Lus Bela, Khelat, and by 
the Sind-Pishin Railway. The exports amounted to 224,927 cwt., of which 
a small amount went to the Panjdb and trans-frontier to the localities 
above-named; all the rest, viz., 224,330 cwt., was sent to Karachi for 
shipment. 
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3. BERAR. 

References.— Rivcti-Carnac, Rep . on Operations of Coiton Dept., 1867-1X69; 
Annual Reports, Cent. Provs . and Berar Coiton Dept. ; Hume, Note 
on Cotton in Berar {188 5) ; Official Corres. and Reports; Agri.-Hort. 
Society ‘of India , Jours. (Old Series), XI., 456, 472 ; XII., 22-29 i 
{New Series ), /., Proc., Ixi . 

Review of the Area, &c. —This province, after Bombay, has the 
largcstarea under cotton ; but, in comparison to the total cropped area, the 
fibre is grown much more extensively in the latter than in the former tract. 
I'hc cultivation of cotton in Berar reached its maximum in 1878-79, when 
as much as 2,207,889 acres were planted, but two years later a minimum, 
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for the last fourteen years, of 1,755,946 acres was recorded. Since that CULTIVATION 

date it has again gradually increased, and, in the year under consideration, 

attained 1,99^551 acres. berar. 

Reference to the table, p. 56, will show that the total outturn in the same Area# 
year was 1,276,061 cwt. of cleaned cotton, an average of 71 * 681 b to the acre. 

Comparison with similar figures for 1887-88 shew a very marked increase in 
the production per acre, the total outturn in 1888-89 being nearly double 
•that of the former year, while the area increased less than 100,000 acres. 

By a similar calculation to that followed in the case of Bombay and other 
regions, the total amount available for consumption in the year under 
consideration, is found to have been a minus quantity of 48,448 cwt. This 
fact is only to be explained by the absence of registration of road traffic, 
and by the error which necessarily arises from considering statistics for 
one year only. On this subject the Commissioner of the Hyderabad 
Districts writes :— 

“ The replies received from Deputy Commissioners shew that informa¬ 
tion as to imports and exports cannot possibly be given, as there are no 
statistics of road-borne trade in Berar. Information on consumption and 
outturn is included in the statement under submission, but the figures 
are only approximate. It is difficult to come to any conclusion as to the 
consumption of indigenous cotton per head of population, as no attempt 
has yet been made to ascertain what quantity of cotton is reserved by 
cultivators and others for local consumption. In the Amrdoti district 
the consumption is estimated at one-tenth of the outturn, while in the 
Basein district the proportion, which estimated consumption bears to 
outturn, is 1 to 32. With such estimates arrived at by tahsildars, the 
figures must certainly be untrustworthy.” 

The Deputy Commissioner of Amrdoti, commenting on the grave 
error which must arise from want of road trade returns, writes :—“ The 
figures of yield and consumption given above are for Berar, but in addition 
cotton is poured into it on all sides from the Central Provinces and the 
Nizam’s Territory. In Amrdoti district alone the cotton markets of 
Amraoti, Dattapur, Karinja, and Murtizapur receive annually thousands 
ot hundred-weights of cotton from the Nimar, Wardha, and Chanda 
districts of the Central Provinces, and from the Nizam’s territories south 
of the Paingunga river, Rajur, Ealabad, Bela, and, perhaps, even more 
western taluks.” 

Ihe exports from Berar, on the other hand, go principally to Bombay 
port for shipment, and are consequently nearly, if not quite entirely, re¬ 
presented in the rail-borne trade statistics. 

With such an error in the available trade-returns of the province, it 
is obviously necessary to arrive at an estimate of the local consumption 
by some other means. This has been done in the recent note on cotton, 
supplied to the Government of India, from Berar, by accepting the esti¬ 
mates of tahsildars as approximately correct. These, though not, as ab¬ 
solutely correct figures, may perhaps be accepted as fair approximations 
to the truth, and shew that the average in the year under consideration 
was 4B) per head, indicating a total consumption of 103,725 cwt. This 
large amount, however, leaves only 1,172,337 cwt. to meet the net export 
of 1,324,482 cwt. The road imports alluded to must, therefore, have been 
over 150,000 cwt. 

It appears probable, however, that the above estimate of 4Tb of cotton 
per head may be considerably in excess of the truth. The figure is 
certainly a very large one in comparison with that arrived at for other 
provinces, and is commented on, as follows, in the recent report above 
referred to : “ The Deputy Commissioner of Ellichpur is of opinion that , 
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the difference ” (the large excess of this figure over that of other provinces) 
“ is probably due to the fact.that the people of the valley of Berar are 
richer than their neighbours of the Central Provinces, &c., who have, on 
the whole, a less fertile country to live in, and consequently, do not 
consume cotton and other products of the soil to the same extent as the 
Berar Kunbi does ; but the Resident feels bound to say that he fears the 
difference may be due to the figures being based on the merest guesses.” 

Districts where grown. —The valley of the“ Payanghdt,” where.it 
has been estimated, cotton occupies as much as 40 per cent, of the cultf- 
vated area, is the locality where the best cotton is grown. Mere, deep 
rich black soil, sometimes extending to 30 or 40 feet in depth, is found 
mostly in the Akola and Amraoti districts (the former including the town 
of Khamgaon, the centre of the cotton trade), also in the northern 
portion of the Bulddna district. The large trading towns of Amraoti, 
Khamgaon, Akot, Shegaon, &c., at. which places there are presses, are 
situated in the same lowland country; but cotton trading is not limited 
to these large emporiums, as petty dealings take place, during the season, 
at every substantial village, weekly market, and even railway station, 
throughout the province. In the case of 3 istant towns the rayats find 
ready sale for their produce, since the country possesses good roads, 
which act as feeders leading either to the nearest railway, or to one of the 
large marts. 

The comparative share taken by each district during 1888-89 in this 
extensive cultivation will be seen from the following table : — 


District. 

Area under Cotton. 

Total out¬ 
turn of Cot¬ 
ton cleaned. 

Amrdoti .... 
Akola .... 

Ellichpur, excluding Melghdt 
Melghat . . . 

Bulddna .... 
Wun ..... 
Basim .... 

. 

Unmixed. 

Acres. 

139,272 

431,226 

* 94,397 

4,312 

258,340 

*3U942 

230,672 

Mixed. 

Acres. 

363,038 

5 U 502 

*2,833 

249 
55,199 
* *8,569 

Cwts. 

296,004 

228,590 

101,152 

3 ,>69 

348.126 

204,280 

94,740 


Total 

1,390,161 

601,390 

1,276,061 
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JUces. Races op Cotton in BERAR-The produce of Berar is known com¬ 

mercially as Oomras or Amraoti (better known as Oomrnivattec) cotton 
Like Hinganghdt, however, it in reality consists of two distinct varieties 
known by the same vernacular names of oani and jari. The former is’ 
cultivated, for the most part, towards the Southern Ghdts, the latter in the 
deep black cotton soil of the low-lying districts. The average yield of both 
is pretty much the same, but sine ejari yields a larger proportion of fibre 
to seed, and has a stronger, though shorter and coarser, staple than bant, 
it is preferred by the cultivators. As already stated {see pp. 64 , 12(j) both are 
forms of G. V/ightianum, 7 od. In 1842, Mr. Mercer, one of the experts 
sent to India to cultivate cotton, reported of AmraotiThe people are 
more nearly right in their method of cultivation than in any other part of 
India; the cotton is good and only requires more care in cleaning- to 
make it a most desirable article.” h 

0-0 * 1 a n 6> Settlement Officer, Yeotmal, in a recent letter to the editor, 

gave the iollowmg interesting information regarding the cottons of his 
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dbtrict: “ Akote used to be famous for its jart. Then came the short- 
whl f C i^ being a h P vy cro PP er > partially displaced the jari In 
; / r° f ° r thr f >' ears , boUl have been replaced by a new variety 
ailed katelt, from a thorn on the seed*, which is much more profitable to *ow 
than either of the others. This is probably a hybrid, and, if so an attempt 

might be made to improve it still further, as the staple is not good The 

cultivators have not the slightest idea where it came from.” The remarks 
about a new variety threatening to displace the famous jari cotton of 
Berar is of interest, and it is to be feared that this kateli, from the poor- 
ness o. its staple may be productive of much harm. Specimens have not 
been received and consequently the authors are unable to determine the 
botanical nature of this race. It seems possible, however, that it mav 
be either a form of Vilayti-Khdndesh, which is known to be rapidly spread 
in in Berar, to the certain detriment of the once famous staple o^ that 

deep, and supplies the cotton with water wel mo the hot weather 
crop however ,s not so heavy as that of kharifjari ^ The 

la^e y uno^argtseeded C °“°" ^As'a market cottonl! Jas ^’ ari ? th « 

other ^'o^ton during th - d ™S^ 

™0UonTs C be a stand a g ainst ‘^‘Ki^deKion^rmerican 

cotton ,s becoming more extensively cultivated than it ever was before ” 
J “ brce . d I s Vdayti-Khdndesh, which, according to Dr Hume 
-ame to Berar principally because the Collector of Khdndesh forb^f’ 
cultivation m his own district- He adds •_ u Tho K’hnn/u i • b . e ,'^ s 

■1 <■ bale less in price than for the indigenous cotton but in,-, _ ri ,. 

compensates, and much more, for this small loss tm’tb? • ?reater bulk 

however good ^^/"desTmay become ^ybrilsLuo^f canTeve^be 

SSSiSJt SUr ->" ybr>i “ K, '” <, “ h 

‘‘ h if. a coarse hardy plant, that will grow almost anywhere that 
cotton will grow, and produces a large crop ; but t he staple is short and 

r is beakt-d 
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* The seed of most forms of G, herbaceum proper is beaked Conf ~ 

t Jt seems high ,y probable that Vilayti-Khdndesh or Varadi U\ h!\ V/* * 
very probably derived from G. herbaceum var. microcarmmi on r J ’ b, 1 ,d orm » 
Ihe authors, however, have not seen an authentic botanicalspecimen * ne £ Iec * um - 


Vilayati- 
Khandesh. 
Conf. with 
PP. 5S, 75. 
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hard and is objected to as cotton in the home markets, and consequently 
in Bombay. It is a bad variety, and is doing a lot of injury, by its culti¬ 
vation in Berar, to the Berar cotton reputation. The plant looks ‘ jungly ; 
the high split leaves show want of breeding and cultivation, which is borne 
out by the short-stapled fibre.” w . , 

The following history of the attempts to extirpate the Velayti-kliandes/i 
in Berar is of interest, and may be quoted in entirety from the Note on 
Cotton issued by the Revenue and Agricultural Department, Government 

of India:— . , 

“ This inferior cotton formed the subject of correspondence between the 
Resident, Hyderabad, and the Government of India in 1883-84* "1 he Resi¬ 

dent, Mr. J. G. Cordery, reported in August 1883, that vigorous measures 
were adopted in 1875-76 for the extirpation of this variety ( Vtlayti ), 
which possesses no staple but is a very prolific crop, costs less to produce, 
and is clean and good to look at, and is, therefore, largely used for pur¬ 
poses of adulteration. It was added that the admixture had of late years 
been in some markets carried too far, and that it was apprehended that 
unless its growth could be discouraged, the reputation of Berar cotton 
would be much injured. The measures taken in 1875-76 were successful 
for the time..and proved, it was said, permanently successful in Khan- 
desh. The cultivators who possessed adulterated or inferior seed were 
induced to receive in exchange for it seed of the same indigenous variety. 
Advances were made in Berar for this purpose amounting to R 18,000. 
It does not appear that the agriculturists were compelled to accept the 
proposed exchange, but a special officer was deputed to the work and 
much attention and enquiry was needed for its successful execution. It 
was stated that the reason why the success was not permanent in Berar 
was probably the fact that, in January 1878, instructions were issued by 
the then Resident, Sir R. Meade, to Deputy Commissioners that no 
future attempts should be made to control cotton cultivation, and hence 
it was supposed by the growers that Government had become indifferent 
about the matter. The evil was said to have spread to the Amrdoti 
district. Mr. Cordery was inclined to return to the policy formerly 
adopted, and he, therefore, asked sanction for another advance (R 15,000) 
to purchase the seed required for the elimination of the mlayti seed from 
Berar.” 

To this application the Government of India replied in 1883 as fol¬ 
lows : — 

“ I am directed to acknowledge the receipt of your letter on the present 

S ects of cotton in Berar and the increasing extent to which an inferior 
: known as vilayti , and originally introduced from Khandesh, is 
being grown by cultivators. You refer to the measures adopted in 1875-76 
in Berar, and previously in Khanddsh, for the extirpation of this variety 
of cotton by the distribution of superior seed, by money advances, and by 
executive orders. And you consider that, though these measures produced 
no permanent results in^Berar, and were abandoned in 1878, yet the large 
interests at stake, and the success which attended similar measures in 
Khdndesh, justify further efforts in Berar. You accordingly solicit the 
sanction of the Government of India to the expenditure ot R 15,000 in ad¬ 
vances for seed, of which sum you are disposed to think that not more than 
one-half might be recovered by Government. 

“ In reply, I am directed to say that, after giving the subject of your 
letter its :areful attention, the Government of India has come to the con¬ 
clusion that any attempt on the part of the State to make the Berar culti¬ 
vator grow one class oi cotton when his immediate interests prompt him to 
grow another, is almost certain to end in failure. The measures taken in 
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Khandcsh have not been permanently successful any more than in Berar. [CULTIVATION 
The steps taken by Mr. Ashburner in 1876 succeeded at the time, but as BERAR. 
soon as the vigorous measures to which he had to resort ceased with his R ‘ 
departure from the district, the cultivators of Khandesh returned to the ace ~‘ 
inferior variety of cotton. Writing in 1882, Mr. Propert, the Collector of 
Khdndesh, was obliged to confess that all his endeavours during six years I 
of office to discourage the cultivation of the inferior cotton had been practi- I 
cally fruitless. 

“ Under these circumstances, the Government of India, before sanction¬ 
ing any expenditure ,on the purchase and distribution of seed in the | 

Berars, would like to be assured that there is some probability of the experi- I 
ment being productive of more lasting results than have been achieved 
hitherto. If there is any difficulty in procuring good seed, the Govern- I 
ment of India will not object to the institution of any agency for obtaining I 
and distributing it. But the Government of India is unwilling, in the face 
of past experience, to countenance a system of advances year after year on 
the mere chance of the cultivators of Berar being thereby induced to aban- j 
don the cultivation of a description of cotton for which they have shown a I 
decided preference. Indeed, it appears to the Government of India that it 
has yet to be shown that the cultivators are wrong and do not know their ! 
own interests best. The short-stapled cotton appears to possess certain 
advantages in regard to soil and climate over the long-stapled variety': it is I 
said to require less rain, and the facts seem to indicate the possibility of 
greater economy and profit in growing it. These are points which appear 1 
to the Government of India to deserve investigation, and I am to suggest | 
that they might profitably form the subject of a series of experimental 
trials (which should from year to year be carefully watched and the results ' 
recorded) in a limited area or in a small number of villages. Proof cannot | 
but eventually be forthcoming as to which cotton returns most profit, and 
it is by the test of the profits to be derived, rather than by any action on I 
the part of Government that the cultivator will be influenced in his selec¬ 
tion of staples.” 

Mr. Cordery in October 1884 again wrote as follows:— 

“ l have the honour to forward what appears to me to be a careful and 
able report from the Officiating Commissioner upon the manner in which ! 
the Province of Berar is affected by the large and increasing admixture of an 
inferior variety of seed with that which produces a longer staple of cotton. 

*' If, as Mr. Ridsdale asserts, the new crop has created a market of its ! 
own with a designation known in Liverpool and commanding a sufficient 1 
profit, there can be no need for any action whatever. The question has, of I 
course, been represented in a very different light by other officers ; but the 
conclusions drawn by the Officiating Commissioner would appear 10 be 
more in accordance with the probabilities deducible from the recent exten¬ 
sion in the growth of this variety than those based on the statements of 
traders disappointed in not finding the better variety' which they desire to 
purchase. In such cases the term adulteration is not truly applicable: 
there is no concealment on the part of the cultivator, and the buyer is not 
deceived. The substitution of an inferior staple for one which formerly 
enjoyed a better reputation and a larger price must, under these circum- 
■ stances, be held to be due to natural causes, against which it is useless to 
contest. 

“The. suggestions, therefore, made in my letter No. 368, dated 17th 
August 1883, were based on the mistaken belief that the complaint lay 
against an'adulterated article being brought to a market, which (if this 
course were persisted in) would ultimately be closed to Berar. And on the ! 
fuller information before me, I have no desire to press.them further. 
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The Government of India replied that it agreed with the Resident that a 
case had not been made out for State interference. 

“In the Land Revenue Administration Report on Berar during t 386-87 
it is mentioned that vilayii cotton is fast driving the old bam cotton out 
of the fields to the great grief of all cotton merchants who like bani because 
of its long staple, which fetches a higher price than the shorter staple pro¬ 
duced by the hardier plant. The large iritroduction of the latter around 
Amraoti is stated to have caused the present cotton known as umras to be 
looked on as very inferior to. what it was a few years ago. It is asserted 
that the reasons for its superior popularity are, besides its extra productive¬ 
ness, the fact that the plant is not so easily injured by either excessive wet 
or drought: it is an earlier crop, and does not come into bearing all at 
once. These facts have been proved from experiments carried out for 
some time now on the Amraoti Experimental Farm. The Deputy Com¬ 
missioner of Amraoti considers it necessary to endeavour to substitute, if 
possible, a variety combining the hardihood of the vilayti with the long 
staple of the bani, and he suggested that Government should obtain the 
services of a scientific agriculturist to see if anything could be done towards 
this end. The Commissioner, in remarking that the suggestion was a good 
one, added that the value of the product was sufficient to warrant the ex¬ 
penditure of a large sum in making such experiments, and supported the 
proposal that an agricultural expert should be deputed to Berar to advise 
on the possibility of improving the cotton of the Province. 

“These proposals met with the approval of the Government of India, 
the advice of Mr. Ozanne, Director of the Agricultural Department, Bom¬ 
bay, was solicited, and seed was obtained from that department for issue 
to the rayats in 1888. 

“ It is to be hoped that these efforts maybe productive of good in ex¬ 
terminating the inferior exotic breeds which, during the past few years, has 
been steadily obtaining a stronger hold on the agriculture^ of the province, 
and at the same time ousting the really fine native plant.” 

Cultivation—Soil and Manuring. —The land on which the greater 
part of Berar cotton is produced is similar to that fully described under 
the Central Provinces (see p, 130). It is of great fertility, extends to some 
considerable depth, and has the advantage of sufficient undulation of sur¬ 
face to maintain a natural system of drainage. 

The following remarks regarding the application of manure may be 
quoted from Mr. Hobson’s valuable “ Note on Cotton in Berar” :— 

“ The advantage of manuring is understood and acknowledged by most 
of the cultivators in Berar, but their views are limited by their means and 
hereditary customs. High farming cannot be conducted without stock, and 
in this the rayats are wanting, though there is a vast improvement to be 
observed under this head compared with the state of matters twenty or 
even ten years ago. Want of fuel in the best cotton tracts necessitates a 
resort by the farmer to cow-dung, which might otherwise be put down in 
the fields as manure. Most villages, however, can now boast of a mat ure 
heap without the village site, which during the hot weather is utilised for 
their fields by the more industrious and far-sighted of the villagers, but 
numbers acting up to too much time-honoured customs, or more probably 
being too lazy, prefer to follow in their forefathers* steps, and content them¬ 
selves with inferior crops. The myat, however, in the valley of Berar, who 
lias overcome many old prejudices by rubbing shoulders with his more 
experienced brother employed at the large cotton marts, has learnt what is 
to his advantage, and knowing that his crops greatly depend on his own 
exertions, will \»*ork and resort to experiments upon which his ancestors 
would have looked with wonderment and passed on. Knowledge gained 
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by experience will doubtless filter through the mass of prejudice still to be 
found above the Ghats, and it is to be hoped that the day is not far distant 
when the use and advantage of thorough manuring will be generally under¬ 
stood by even the rayats in the more distant and uncivilized parts of Berar. 

The manure generally used is from the refuse heaps collected outside 
the villages by daily contribution from each house. Various other manures, 
such as poudrette, guano, and bones, have been tried, and are even now 
employed in some exceptional cases, but, as a rule, resort is had to the vil¬ 
lage dust-bins. Even this, however, is employed only by a few for cotton 
soils, as the rayats are of the opinion (doubtless based on experience) that 
manure with water does very well, and with a good rainfall its effeets are 
excellent, but, should rainfall be scant, it does more harm than good by ex¬ 
citing the plant and driving it to wood. Irrigation is very rarely practised.” 

Rotation.— Mr. Hobson states, that the rotation generally followed 
is 1st, wheat; 2nd, Lathyrus sativus ; 3rd cotton; 4th, linseed (where 
practicable); 5th, joivari; 6th, wheat again. The same writer remarks 
that, except in the Buldana and Ellichpur districts, the outturn of cotton 
and jowari hasr decreased, having been replaced by linseed and wheat, to 
which the r>iyat has found it more profitable in every way to devote his 
ground. The cultivation of both last-mentioned crops, however, requires 
a considerable amount of manure, and since the soil is given rest by con¬ 
stant rotation, the cultivator finds it indirectly to his advantage to continue 
cultivating cotton. 

Associated Crops. —Toor (Cajanus indicus) in the proportion of one- 
tenth is generally associated with cotton ; but in the villages to the south 
and above the Ghdts bajri and til are sometimes put down instead. 

Sowing, Ploughing, Reaping, &c.— Mr. Hobson writes, “The 
method of cultivation is rude and simple; deep ploughing is but rarely 
resorted to, the ruyat considering (possibly with some reason) that the 
power of the sun would soon burn out all the nourishment that might be 
in the soil. Cotton, as before mentioned, is sown in rotation, and in the 
deep black soil of the valley generally succeeds Lathyrus sativus. Being 
an autumnal crop, the seed is sown in the early part of June as soon as 
possible after the first fall of heavy rain. 

The surta, which is a rough description of drill plough, is chiefly used 
when sowing cotton. Ten pounds of seed is considered sufficient for an 
acre of land ; some soils, less productive than the black, require a larger 
quantity of seed. The cotton being sown, the ravatdoes not trouble himself 
further until the weeds have cropped up. The dauri> a kind of scarifier 
drawn by bullocks, is then used ; it has the double advantage of rooting 
up the weeds and loosening the earth and throwing it up round the 
plants. Women are now sent in to gather up the roots which may happen 
to be on the surface of the ground. They also thin the young plants 
where they happen to be too thick. The number of times the field is 
weeded depends upon the resources of the cultivator, some having their 
fields weeded three or four times. 

“ Picking commences in November, and properly weeded and cared- 
for crops yield three gatherings ; when picked it is carried to the threshing- 
floors, or enclosures specially prepared and placed in long stacks. When 
the stack is completed, the owner spreads ashes longways and crossways 
over it, in order to detect any tampering. Weighing would be a tedious 
process, that which he follows is much simpler and has in the rayai's eyes 
the sanctity of being a time-honoured custom handed down from his 
ancestors. The cultivators have a superstitious predilection in favour of 
having their cotton picked by women. These women are remunerated by 
a share of the cotton.” 
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The above remarks refer to the finer form of cotton known as bam . 
Jari is cultivated, in much the same way, but is sown some fifteen days 
later, and takes longer in coming to maturity, so, that the first picking 
seldom comes off before the 15th of December. 

Injuries. —Mr. Hobson writes to the following effect : i( Cotton requires 
rain shortly after sowing, otherwise it does not germinate ; on the other 
hand, if there is too much rain, the plants rot. Should it rain during Sivati 
Nakshatra , i.e., the dark quarter of October or the beginning of November, 
it is generally supposed that the crops will be seriously injured. 1 he 
natives have a proverb, 1 Pade swatf kapus na mil<§ wati, which, freely 
translated, means, ‘should it rain during swatf, you will not be able even 
to get cotton for wicks.’ 

“ The bolls are subject to attacks from insects (cotton-borers), and a 
promising crop early in the season thus not unfrequently ends in failure 
and disappointment. White-ants, too, sometimes attack the plants, but, 
as a rule, the cotton is a hardy plant, and, given a fair monsoon, there is 

little to fear.” ~ , , . . 

Cleaning.— The instrument employed in cleaning and separating the 
fibre from .the seed is called retsa. It 'is similar to the charka elsewhere 
described (p. 115), consisting of two horizontal rollers, one of which is 
sometimes iron, but usually both are of wood. Generally, this is of such a 
size that it can be worked by one woman, but a larger kind is occasionally 
to be seen which requires a woman at each end to work it. 

After being cleaned the cotton is scutched, This process is somewhat 
peculiar, and is described as follows by Mr. Hobson :—“ The scutch, called 
kamdiiy is a wooden instrument about 3J- feet in length, embellished at each 
end with traditional signs and carvings. To tne kantdn is attached a 
bow-string made of sheep-gut, termed tat. Scutching is termed dhunhna, 
the person who works the instrument, pinjdri. Having fixed one end 
of the human to a beam with a string called dhani , he seats himself with 
the loose cotton in front of him and the tat resting on it. He then passes 
his left arm through a roll of cloth called hatha , which goes over his 
elbow and gives him a purchase. With the left hand he holds a piece of stick 
called dhunduri , which is tied to the hamdn to steady the whole instrument ; 
with his right hand he takes a kind of elongated dumb-bell called dastara , 
the end of which he catches in the bow-string, and constantly twangs the 
latter. This causes the tdt to strike the cotton at each twang, thus se¬ 
parating the fibres. The floss, by this process, becomes loose enough to be 
subsequently twisted by women round pieces of wood, forming spools called 
pelu. These are afterwards worked into spinning thread.” 

Yield per Acre.—" As already stated, the average yield per acre for 
the year under consideration, as derived by dividing the total outturn by 
the total acreage, was 71 ^Sth.” 

The following figures, however, subject to the errors indicated at 
pp. 53—54 & S7, are given as the actual outturn in each district : — 


District. 


Amraoti 
A kola . 
Ellichpur 
Mel eh at 
Bulcfana 
Wun 
Basim . 


Outturn per acre of 

CLEANED COTTON. 


Ur. mixed. 


Mixed. 


ft 

ft: 

66 

. 58 

49 

26 

58 

49 

So 

40 

32 

28 

90 

72 

46 
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The outturn per acre shews a very large increase over that of the 
previous year, perhaps due, in part, to the increased cultivation of inferior 
but more productive races ( cff . p. 92). 

Cost and Profit of Cultivation.— -Mr. Hobson writes, “ Prepar¬ 
ing, sowing, and weeding cost on an average R7 an acre, but much 
depends, of course, on the district, and whether sufficient hands are 
obtainable when wanted. Some small farmers sow a much larger surface , 
than they can afford to use and clean properly ; the crops naturally are 
poor, and the owner becomes disgusted and consequently careless of J 
saving even a portion of his crop. Such men are said to try a large 
mouthful, having only a small mouth.* ^ 

“ Picking and Weeding are heavy expenses; the cotton-pickers are not 
paid in cash but in kind ; the rates vary according to the market, the 
average may be said to be one-tenth of tne first picking, one-sixth of the 
second, ana one-third for the third, equal to from R3 to R4 am acre. 
Separating the fibre from the seed by passing it through the rctsa is paid ' 
for, sometimes in kind, to the value of annas 5 to 7 per maund (281b) of t 
seed cleaned, which equals R2 to R3 an acre. 1 he total cost may be 
taken at R13 to R15 an acre, depending greatly on the district, leaving 
the cultivator a fair margin of profit. This, of course, again depends on 
the demand. 

"Kapds when cleaned gives 26 per cent, of cleaned cotton. Besides 
the cotton, the cultivator has the cotton-seed, sarki, to feed his bullocks 
upon, and cotton stalks, which are used for numerous purposes, such as 
roofing grain stores, &c , but cotton is not the crop the rayat now pins 
his faith on; it is being driven out of the field by the more profitable 
cereals.” 

Pressing and Packing. —In 1866 there was not a single cotton press 
at work in Berar, at the present time there are said to be 31 such presses. 
(Indian Cotton Statistics.) The following description A these presses and 
their effect on the cotton trade of the province may be quoted from the 
Boyar Gazetteer :— 

“ But it was the introduction of pressing that promoted as much as, 
or more than, any other reform the safe and expeditious consignment of 
our inland cotton to the seaport. In 1866 there was not a single cotton- 
press at work in Berar, though it seems that as early as 1836 Messrs. 
Kikaji and Pestanji, merchants of Bombay and Hyderabad, had set up 
one screw at Khamgaon. During the year 1867, thirty-two half-presses 
and two full-presses were set up, and the subjoined statement details sub¬ 
sequent progress;— 
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Years. 

Full-Presses. 

Half-Presses. 1 

1863 . * . 

*4 

81 

1SC9 . 

19 

125 

1870. 

19 

74 

-- - - - - - - - - - 




“ During the season of 1869-70 the number of half-presses has very 
sensibly diminished, because the railway rates of carriage have been raised 
on half-pressed bales to an amount that renders full-pressing very much 
more advantageous. The effect of this change has been to throw most of 1 
the cotton into the hands of the merchants who buy for direct export to | 
England, since the Bombay market does not like to invest in bales that 
cannot be opened out for examination of the cotton. Therefore most of 
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the cotton sent down in 1870 by railway from Berar has been full-pressed, 
as the following figures show :• - . 

Full-pressed.122,932 

Half-pressed ., w 69,58 5 

Dokras .>6,930 


209,447 bales of 

3^'cwt., or equal to 104,723 Bombay kandis. 

“ In the market of Berar all the cotton is sold, between producer and 
dealer, by the boja of 28oIb, or 2661b nett; about three of them go to the 
Bombay kandi. The word means generally a load, and in the Berar 
cotton trade it meant particularly the load of a pack-bullock. 

“ In the half-pressed bale the cotton is condensed to about I2lb the 
cubic foot, and in the full-pressed bale the density varies from 281b to 321b 
the cubic foot. A full-pressed bale contains generally 3J cwt., but Kham- 
gaon presses now usually succeed in getting 3^ cwt. within the bale. The 
half-pressed bale sometimes contains as much as 5 cwt., but then it is 
nearly three times the bulk of the full-pressed. In these inland districts 
the dry weather makes cotton so elastic that the best presses find much 
difficulty in obtaining the density of a bale pressed on the sea-board. 

“ The full-pressed bale and half-pressed bale are equal to about half a 
Bombay kandi, and the dokra to one-third of a bale.’’ 

The advantages of full-pressing over half-pressing appear to have be¬ 
come gradually more and more appreciated, until now the former has com¬ 
pletely ousted the latter process. Considerable quantities are still, however, 
sent by rail as dobras, to be pressed for shipment at the seaboard. 

Analysis of Last Year’s Trade.— The imports into Berar by rail 
during the year under consideration, 1888-89, amounted to 8,704 cwt., the 
exports to 1,333,186 cwt. Of the imports nearly the whMe were derived from 
the Central Provinces ; but Bombay, the North-West Provinces and Oudh, 
Rajputana and Central India, and Bombay port contributed small amounts. 
As already remarked these rail-borne imports represent but a very small 
fraction of the total, thousands of cwt. being received by road at the 
great markets of the province from the Central Provinces and the Nizam’s 
territories. Regarding the latter Mr. Hobsonwrote in 1887 : “ In former 
years large quantities of cotton used to come across from that part of His 
Highness the Nizam’s Dominion, bordering on Berar, but this of late 
years, possibly owing to bad seasons, has fallen off; however, should the 
proposed Akola-Hingoli line of railway be completed, it will tap that portion 
of H’> Highness* Dominions, and doubtless the cotton export may return 
to its former average.** 

Of the total rail-borne exports, 1,290,807 cwt. went to Bombay for ship¬ 
ment, leaving only 42,379 cwt., of which nearly all was exported to the 
North-West Provinces and Oudh. Very small quantities were received by 
the Central Provinces, Bombay, and Bengal. 

4. RAJPUTANA AND CENTRAL INDIA. 

References. — Gazetteer of Rajputana , c 8, 150 , 227, 254, 26p; Cotton 
Report > of Rev . and Agri. Dept. , Agri.-Hort. Soc. of hid . Jour. (Old 
Series) 275, 278 ; II., {Pt. /.), 62 ; IIP, 257-274. 

Review of tiie area, &c«—It is impossible to determine whether the 
area under cotton cultivation in Central India has increased or not, since it 
’s only within the past four years that any attempts have been made to esti- 
rja,c ‘ it. The outturn and the exports have, however, largely increased, 
and row supply a great part of the 4 Bengals ’ received lor shipment at 
Bombay, 
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l8 oJo® are ? un o 0 e J ttie cro P during the two years 1885-86 and CULTIVATION 

cwt These fi™ f 886,419 aCr6S > an< ? ‘he average outturn as 877.607 rajputana 
cwt. Ihese figures show an average y eld per acre of iiolb Later RAJPUTANA * 

Sn i8 e 88 n0 8o Ce " tral > ia - in Rajputana aione the Area, 

area in 1888-89 « returned as 455.256 acres, the outturn as 405 206 cwt 

The acreage during that year was less than the average! because he 

average -ftf ^ '*1^ T- The >' ie,d was also much unde! th! 
amounted T ‘ rom . Rajputana and Central India in 1888-89 

’ eaV1 " g (0 " , the assumption that the crop for 

sumodon or d Sw f,v " e ? Ven v abovel ^0,976 cwt. for local con- 
sumption, or dividing this sum by the ponulation rdUl ner henH Thi«? 

to be 6401b of un JLned°cotto °per Ur ac!e n . ° lpUr ‘ S by lhe Gazetteer 

StatM S L R M«L'! 4 ow!n^e°J N '~ TI L rela . tive >n>portance of the various Districts, 
Of which are^ 


Rajputana. 


State. 


Jaipur 
Meywar 
Ulwar . 
Phurtpore 
Mar war 
Kotah . 
Dholpur 
Bundi . 
Tonk . 
Kishcngarh 
Jhallawar 
Minor States 


Total 


Acres. 
140,000' 
i20,000 
6o,ooo 
65,000 
25,000 
16,000 
30,000 
20,000 
15.000 
9,000 
10,000 
40,000 

55 o,ooo 


Central India. 


State. 


Gwalior c 

Indore , 

Bundclkhand 
Bhopal 
Bhepawar , 
Western Malwa 
Baghalkhand 


Total 


Area. 


Acres. 

120,000 

5 i>ooo 

50,000 

25,000 

25,000 

14*000 

5*000 


290,000 


area ? an the 

correspond sufficiently to indicate the relativIUp^an^ 

tral India arc fn!ffid!d ^mllSdaniTn SS^S, .^*6* a "d Cen- 
probably nearly all forms of G. herbaceum n< 5 hT P 0t • Bengals,” and are 
in the Flora of British India. Nunn rims ret 1 bpe0,es has been described 
publications of the Agri.-Horticultur l l ° bc found in the 

fine cotton called barareea .cultivated Ind ' a > to a particularly 

facturing the fined., th called M2o P a£l“ ,d T pl °>' ed ™ mami- 

as coming from Indore to Chanden and ak,, fTc™" df ^ cr ib.,s this fibre 
fields tn the villages of Herawal and Sin^wm-aln 6 ?'^ 2 l produced in a few 
that “ if the seeds of the bararce., cot ion be sown Tn T° "m™ 1 *- He states 
district, the cotton produced is found to be lfkT he nmd ° '^ h , Clds ° f tbat 
seed, and to lose all the peculiar qualities of the aTT^ ° f the ordi "ary 
more recent communication by Mi . Hamilton BeM TTT In a 

imported barareea floss is superior to th t local 1 v „r j 5 s *? ted > that the 
arttcle on the subject Mr. Fraser 
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cotton is imported from Berar, and in yet another Dr. Irvine writes that 
a considerable portion is derived from the Saugor district. 

These statements appear to be supported by the name of the cotton 
barareea , and point to the fact that the floss in question was probably the 
produce of a fine quality of bant, i.e. 9 G. Wightianum, Tod . 

Several writers allude to what appears to be still another kind of cotton* 
and very probably G. neglectum, 7W., as cultivated in Malwa. 

Soils and Method of Cultivation. —The soil of Southern Jaipur, 
Tonk, and Ulwar is fertile though light .: that of the extensive plains of the 
Meywar plateau is fertile when irrigated. In the latter region almost every 
village has its artificial lake or tank. Behind the retaining embankments, 
or in the beds, also wherever there are wells, large crops of cotton, wheat, 
opium, and sugarcane, are raised. 

Localities which are free from inundation are usually selected. The seed 
is sown in the months of April and June; the first sowings are watered by 
wells and yield a spare crop; the later depend on rain. Picking com¬ 
mences in October and is completed by the- end of the year. The seed is 
sown broadcast, the land is immediately afterwards lightly ploughed, and 
when the crop has reached some height the plough is again drawn in 
parallel lines. Land thus prepared is said to require little weeding, for the 
plough furrows deep and removes roots of grass, &c. Weeding which 
may be required is done by hand, and is again turned up by hand with the 
trowel or koddlt. 

Maize and cotton are the only khartf crops which are manured. 
About eight cart-loads of manure are applied to the biglia. Night-soil, 
cow, goat, and sheep dung, ashes, and all sorts of refuse are heaped 
together near villages, and afterwards utilised as manure. The best 
kind is the dung of goats and sheep. Fuel being so dear in Rajput- 
ana, cow-dung is only utilised in the rainy season when it cannot be made 
into cakes. 

No definite information is available regarding rotation or associated 
crops in Rajputana and Central India as a whole. In Dholpur the crop 
is said to be generally mixed with urtd> til , arhar, and san . 

The following account of the method of cultivating the fine Chanderi 
cotton may be quoted from Dr. Irvine’s article on the subject (Trans, Agri .- 
Hort. Soc. fnd ., VIII., 64). “ Chanderi cotton is sown, ar usual elsewhere, 

in June. After the first fall of rain the ground is ploughed, another 
shower is allowed to fall, when the ground is manured and worked in with 
the harrow, then again ploughed, after which the seed is sown broadcast 
and the ground again harrowed, which is nearly the course of the usual 
cultivation. The seed is then left to spring up under the influence of the 
rains, when at a moderate height the young plants are carefully hoed, 
and during the growth the hoeing is sometimes repeated until the matured 
plant is just about to flower. 

u Should a cessation of the rains occur, then an artificial irrigation is twice 
or thrice resorted to in September and October. Each bigha requires four 
people to hoe and do other requisite labour. The result on the same 
land is by no means equal-some khets are five times gathered and some 
seven times. The cotton fit for mahmudl is never collected oftener than 
three times, the remainder is common.” 

Cleaning. —The ordinary Bengals cotton of Rajputana and Central 
India is cleaned by means of the native gin or charha. Chanderi cotton, 
however, when destined for the manufacture of the fine muslins of that 
district is said to be entirely cleaned by hand-picking. 
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Cost and Profit of Cultivation. —The following figures, given CULTIVATION 

RAJPUTANA, 


in the Rajputana Gazetteer for D hoi pur, may also be accepted as fairly 
representing the cost and profit in most of the neighbouring States : — 


r— 


R 

a . 

p. 

Ploughing’’ .... 


1 

8 

0 

Manure .... 

. 

0 

11 

0 

Seeds . . . 0 

... 

0 

S 

3 

Weeding 

>■ • • 

3 

12 

0 

Picking .... 


6 

6 

0 

Cleaning .... 


0 

11 

0 

Wear and Tear . 


0 

3 

6 

Rent. 


11 

4 

0 


Total 

25 

0 

0 
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The value of the cotton crop may be put at R26-10-9, the other grains 
R 7-6-9, seed after cleaning R1-4-0, total R35-5-6, showing a profit of 
Rio-5-6. 

Analysis of Last Year’s Trade.—T he exports from Rajputana and 
Central India are increasing yearly ; in 18S5-86 they were only 399,285 
cwt., while in 188S-89 amounted to 600,411 cwt. The greater 

part is received by Bombay port, which derives much the largest pro¬ 
portion of its “ Bengals” from Rajputana and Central India. Theim- 
ports from these States into Bombay by rail during the five years 
ending 1886-87 averaged 387,000 cwt.; in'the yea* under consideration 
they amounted to 497,311 cwt. Of the remaining exports, 23,136 cwt 
went to Calcutta, 38,291 cwt. to the North-West Provinces and Oudh’ 
38,824 cwt. to Bombay Presidency, and small quantities to the Central Pro¬ 
vinces, the Panjdb, Berar, and Bengal. As already stated, the road trade 
with neighbouring states and provinces is large. 

The imports are unimportant. In i888-8q they amounted to only 
3,780 cwt., of which 129 cwt. was derived from Bombay Town, 2 cwt. from 
Calcutta, 2,328 cwt. from the North-West Provinces and Oudh, 955 cwt. 
from the Central Provinces, 133 cwt. from the Panjdb, and 122 cwt, from 
Bombay. 

5. MADRAS* 

References.— Buchanan-Hamilton, Journey from Madras through My¬ 
sore, Canara, & Malabar, /., 40, 203,37 $. 4 n ; II., 757, 79S, 227, 258, 254 , 
ff 6 ’ 2 9°> 302 >f J 3> 323, 326, 45 o, 520, 545, 562 ; ///., 3 i 7 , 323, 3 S r ; 
o nortt, Essay 0,1 Cotton m Manual on Indian Agri., 1S89, 1-97 • Mad. 
Mon. of Admn.* I.,289, 299,384, 335,359; District Manuals : Cudda - 
pan, 201-204; Coimbatore , 232 , 235 • Trichinopoly, 74; Settl. Repts. : 
Cnmgleput , para. 60; A Selection of Papers showing the measures taken 
since 18 47 to promote Cotton Cultivation in India ( Parliamentary ), 7£5#, 
v* //.; Mad. Board of Rev, Proc., June jst, 1889, 266; Repts. by' 
Dept. ; Exper . Farms Repts . ; Note by Dcp. Land Rcc . & Agri., 
1SS8; kept, by Collector of Bcllary, ,888 ; by Collector of Kuddapah, 18S8 
hole by Mad Chamber of Commerce, ,889 . Extracts from the Proc. of the 
Oovt. of Mad. Rev. & ^Ign.Defl »S/A Feb., 1S9O; Elliot, FI. Andh 
r 4C r 4j>, 747 , 757 ; Wheeler, Handbook of Cotton in Mad.; Sel. ft on 
Records of the Mad. Govt.. 1856, 10, 12, 16, 23,37 , <>o, 69, 75, 166 ; Agri - 
Hort. Snc. of India, Journals (Old Series', //., Sel., 2 , 437 • III Sri' 

Wj, V C "*■>%> >***£ / VII., 20, 3o ; xhl. ,16. W/pU. of ’Agri!. 

°f r k’" ' 02 ’ Feb,, 1-2; ’june, 1-2 • A t Z. 

3* 5 , Sept., 4 , 5 ; Nov., 2, 5 ; Dec., 8 • 1864 ; Jan., 10; Feb., r 4 ■ Auf 
2 ‘-3; kg’ -- '* 55 . Mar., 2-3 lifay, 2- 3 Aug, *Oct 

\ff> t an ”fi Ma :-> 3-4; April, y. 9; ,367, Mar. 22; W’ gfC,’. 
iS6g, Nov., 3, 4 ; 1871, 40 ; (New Series), I., 284 ,■ IV., so. > 

Review 01-the Area, &c.-The total area umler'cotton in Madrwi nr 
ingthe year 1888-89 was returned as 1,794,5>oacres, Of this, 1,119,337 acres 
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were grown in Government villages, 419,249 acres in Inam villages, and 
255,924 in zemindari villages. The area returned for the first may be accept¬ 
ed as fairly accurate, but the figures for the two last, more especially those 
for the zemindaris, are less reliable. The cultivation of cotton is steadily in¬ 
creasing in the presidency, the total area, for the year under consideration 
exceeding the average of the three years preceding it by 90,000 acres. 

The total outturn in 1888-89 ls calculated to have been 801,120 cwt. 
The net export deducted from this amount leaves 309,343 cwt. as avail¬ 
able for local consumption, a sum which, when divided by the population, 
gives an average of only V2I h per head. The Madras Board of Revenue, 
in a recent report to the Government of India, make the following state¬ 
ment “ On the question of the amount of clothing required to supply the 
wants of the population, the Board has made careful enquiries, and finds, 
that as a rule, the people in the Telegn districts use more than those in the 
Tamil districts, and that, while the lower classes in all districts get on with 
very little clothing, the more well-to-do, middling, and upper classes con¬ 
sume a much larger quantity. Taking all the classes of the population into 
account, the Board thinks that about 10 yards of cloth for an adult male, 
and 16 yards for an adult female, \vould not be too liberal an allowance to 
make for the clothing required for a whole year. For juveniles, male and 
female, excluding children under five years who practically go without 
any kind of clothing, half the above allowance would be sufficient.” 
Applying these averages the conclusion is arrived at that 302,534,321 
yards of cloth, representing 60,506,864®) of raw cotton, are consumed 
annually. By deducting the net imports of piece goods and twist from this 
amount, the total amount of raw cotton used in spinning locally is arrived 
at, and in the year under consideration, is found to have been 28,871,376®) 
or 257,780 cwt. As already stated, 309,343 cwt. is found, from calcula¬ 
tion based on the outturn, to have been left in the presidency as available 
for local consumption, so 257,780 cwt. appears to be well within the mark. 
The 50,000 cwt. of excess is probably partly exported to Madras seaports 
by road (not included in the trade returns), partly consumed locally for 
purposes of upholstery, padding, See. Of the 257,780 cwt. locally consumed 
in the manufacture of cloth, 169,804 cwt. were worked up by the nine 
spiniiing and weaving mills in the presidency, the balance was used by 
the poorer classes for spinning into the thread employed in making the 
coarser cloths of the rural population. 

Districts where grown.— -The principal cotton-producing districts 
are Bellary, Kistna, Kurnul (which run along the Kistna and Tanga- 
bad m rivers), Anantapur (south-east of Bellary), Cuddapah (south of 
Kurnul), Coimbatore, Madura, and Tinnevelly, the three latter districts 
being situated in the south of the presidency. 

The proportion of the total area held by each of these in 1888-89 is 
shown in the following table :— 


Districts. 

Area under Cotton. 

Kistna ... •»..... 

Bellary . ••-!!!!!! 

Ktirmil . , t 

Anantapur . •«'*.!!!*. 

Cuddapah . ... 111.1 

Coimbatore . 

Madura . *..111111 

Tinnevelly ..**.***!' 

Acres. 

162,159 

292, S03 
216,151 

126,547 

113,981 

250,635 

148,297 

378,072 
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Races of Cotton in Madras.—As already stated in describing the 
commercial “growths” of cotton, there are four kinds grown in Madras, 
. vis., Tinnevelly, Westerns, Ccconadas, and Salems. Of these* " Tinne¬ 
velly ” is produced in the Tinnevelly district and the southern portion of 
Madura; “ Salem ” in Salem and the Coimbatore districts; " Westerns” 
ln Bellary, Anantapur, portions of Kurnul and Cuddapah, and in the 
Nizam’s Dominions near Raichore and Lingasagor ; and “ Coconadas ” 
in the Kistna district. 
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According to a note by the Madras Chamber of Commerce, dated 
September 18S9, “Tinnevelly” is the most valuable of these. It has a 
strong, though not particularly long staple, and a very pure white colour. 
It. is, accordingly, in considerable demand among spinners at home for 
mixing with Americans, and is one of the few Indian cottons suitable for 
this purpose. “Sak:m” is inferior, and is considerably used in adulter¬ 
ating the more valuable “ Tinnevelly.” “ Westerns ” have been subdivided 
into " Westerns ” and “ Northerns,” the latter being the chief cotton of 
Cuddapah and Kurnul. The principal markets for “Northerns” are 
T 3 dputri, Prudatur, Jangalpille, and Koilkuntla; for “Westerns” 
Bellary, Adoni, and Raichore. The staple of Westerns is rough, but fairly 
long and strong and of a good white, but, owing to imperfections in clean¬ 
ing, always contains a considerable proportion of broken leaf. “ North¬ 
erns ” much resembles “ Westerns ” in length and strength of staple but 
is silkier, and were it not for the slightly reddish tinge which it commonly 
possesses, would be in greater demand. The staple of “Coconadas” is 
fairly long, strong, and silky, but, owing to its redness, this cotton, also is 
used by comparatively few spinners. It is, however, employed in the 
manufacture of lace, and is said to take dyes more readily than other 
growths. 


In the Provincial cotton report for 1882-83, the races found in Madras 
are described as follows:— 


“There are two forms of indigenous cotton usually grown in this pre¬ 
sidency—the one depending on the south-west monsoon, and the other on 
the north-east. The former is sown between May and July, and.the latter 
between September and November. In Tinnevelly, however, both species 
are sown in the same season, i.e. t October to November. They are known 
in the lelugu districts as the white and the red species, and in the Tamil 
districts as uppam or ukkam and ladam or nadam. In the Ganiam and 
Vizagapatam districts, they are also known as the puuasa pratti (pratti 
means cotton) and pair a or burada pratti. The latter is grown on irriga¬ 
ted lands in the Ganiam district. In all other districts, the crop is grown 
on dry or unirngatea lands and is often sown with dry grains. The white 
or the uppam kind (short staple) is sown in black cotton soil, and its 
fibre is considered superior to that of the yerra or red cotton. The 
EnoJu fr °T S ' X *° f, Welve mo "ths. The ladam species is grown 
P th*te fill >' so,ls a,ld lasts from three to four or five years 

in the ltnnevelly, Coimbatore, and Salem districts. The Collector of 
i innevelly reports that this crop yields ahout 62Mb of uncleaned cotton 
per acre: in the first year the tenth month after sowing, and about i2“ih 

t P he r ni r iw e f]. e sec0nd and ‘' md years from the ninth month alter 
L ' Ihe picvious crop. The fibre is said to be thin and fine 

f 1 ln l i ie manufacture of superior cloths. The plants grow to 
a height of from five to six feet, and in Salem vied two harvests in the 
second year—one in September, the other in Januay. In the third V ear 
the plants are lopped at a height of one foot from the ground, andthen 
only one crop is obtained.” ’ uien 
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Royle describes the uppam race as a superior form of G. herbaceum, 
with a staple which more nearly resembles that of American Upland than 
does any other indigenous cotton. Nadam, on the other hand, he de¬ 
scribes as a triennial plant yielding a much inferior staple, which is also 
more difficult to clean. The same writer states that plate n in Wight’s 
leones is an accurate representation of uppam. The plate in question, 
according to Tocfaro, is typical of his species G. neglectum. 

Specimens of uppam , however, which the authors have had the plea¬ 
sure of receivingfrom Madras, appear to be typical of G. Wightianum, 
Tod., a species figured in Wight’s leones , A g. 

In the absence of a complete set of specimens of the commercial forms 
of Madas cotton it is extremely difficult to determine the botanical nature 
of each, but, from information available, it would appear that the better class, 
“ Tinnevellies ” and “ Westerns,” are produced for the most part by uppam , 
that " Salems 99 are derived from a degenerated form of G. barbadense (see 
p. ig), and that the other inferior cottons of the presidency may be nadam. 
It appears impossible to correctly determine the latter. In the above de¬ 
scription everything points to the plant being G. neglectum, Tod., but on 
the other hand specimens seen by the authors, bearing the vernacular name 
of nadam , are typical G. herbaceum, var. obtusifplium. Specimens of 
nearly typical G. herbaceum, and of G. arboreum, have also been obtained 
from different parts of the Madras Presidency, but whether they are regu¬ 
larly cultivated, or would be included under the general term of nadam , 
the authors cannot say. Between G. herbaceum, G. Wightianum, and 
G. neglectum every intermediate condition seems to exist. Variations from 
G. Wightianum towards G. neglectum are much inferior to those towards 
the G. herbaceum series. Of the former may be mentioned a form known 
as £arumkanni, of the latter that known as villaikanni. 

The differences in value and quality of the several commercial forms 
may, after all, depend, as much on local variations of soil, climate, methods 
of cultivation, and processes adopted in cleaning, as on any racial distinc¬ 
tion. 

Besides these Indian races, small quantities of various exotic cottons 
are grown in certain localities, the results of numerous experiments which 
have been carried on in Madras for many years. Of these, the only one 
of commercial importance is “Bourbon cotton” (G. barbadense), which 
at one time produced the commercial “ growth” known as “ Salems,” and 
which is still grown to a considerable extent, though in a miserably de¬ 
teriorated condition, in Coimbatore. The Collector of that district furnished 
an interesting report on the origin and progress of this exotic, from which 
the following is extracted :— 

“ The Shem parutti ( ? Seemai paruthi) is that known as Bourbon, and 
will last as long as five or six years; it grows onlv on red or gravel soil's, 
especially the calcareous and quartzose ; hence' one reason why it is 
extensively grown in Erode Taluk, in which there is not an acre of black 
cotton soil. 

«Bourbon is found in Erode and Dharipuram Taluks, especially in 
the Perundurai and Kangyam Firkns. The following explanation has 
been given me of its spread in those taluks : about 1820, Mr. Heath bought 
the cotton godowns in this part from the East India Company and intro¬ 
duced the Bourbon cotton ; he was succeeded by Mr* G. D. Fischer in 1824, 
and this firm, trading largely in Bourbon cotton, induced extensive cultiva¬ 
tion. Gradually the firin's dealings fell off, and consequently, for reasons 
to be noted, the cultivation of Bourbon declined. The firm’s godowns 
were chiefly at Erode, near Perundurai, Chennimalai, and in the Kangyam 
D’rka. The whole course of the cultivation arid trade is a striking cuin- 


G. 144 













Ml NtSTfiy 


Products of India. 



% 


Madras. 


(Watt & Murray.) GOSSYPIUM. 


JULTIVATIOM 

in 

MADRAS. 


ment on the importance of private enterprise and British capital in develop¬ 
ing the country and improving cultivation.” 

In a subsequent report the Collector of Coimbatore wrote :— 

Messrs. Stanes & Co. also inform me that Bourbon, though of ex- Kaces. 
cellent quality and much in demand if properly cultivated, is now, as grown 
in Coimbatore, of miserable quality and hardly worth buying. The reason 
is to be found in the wretched cultivation, the lack of manure, the continual 
cropping of the same ground,the complete removal of the plant, stem, lint, 
and seed from the ground, and the deterioration of seed from want of renewal. 

It is understood that Messrs. Fischer & Co. used to obtain and distribute 
fresh seed, and the rayats, as regards their indigenous cotton, expressK 
state that seed costs more than the market price because they have to 
choose only' good seed. Apparently the exotic cotton deteriorates unless 
fresh seed is supplied ; whether this should be the care of the Agricultural 
Department or be left to the enterprise of merchants is a question. But 
there can be no doubt that all cotton outturn in Coimbatore has much de¬ 
teriorated, and that the quantity and quality' of the lint and seed are poor. 

. , “may also be noted that the cotton going south is intimately mixed 
with rinnevelly cotton and exported as such, and that the admixture has 
been detected by the home brokers. It is a pity that such risks should be 
run by the trade when every effort ought to be made to improve the name 
of Indian cotton. 

The above report elicited the following remarks from the local Board 
ox ixCvcnuc « ~ ■ 

“ The Board regret to learn that the quality of the Bourbon cotton is 
declining, tn the Coimbatore district. From Mr. Nicholson’s report i s 
diminished quantity and deteriorated quality are plainly due to exhaustion 
of the sod resulting front the continued cropping of unmanured land. The 
superiority of Bourbon cotton to the indigenous variety has been clearlv 
demonstrated to the rayats of Coimbatore, and no expenditure by Govern- 
ment on the importation and distribution of fresh seed would have am- 
permanent effect, nor indeed be justifiable, so long as the rayats pursul 
their present exhausting methods of cultivation ” J pursue 

It may be of interest to note that records exist of Bourbon-cotton in 
Coimbatore as early as 1804. In the Selections from the Records of the 
Fast India Company, dated 1812, a report occurs by the Collector of 
Coimbatore in which ,t ,s stated that there were three forms of cotton at 
hat time ,n the district, known, as they are now, as " to 

(?oopum), and sUemparutti. The first two arc evidently identLT w fh 
those bearing the same vernacular names. The last, described asa 
‘ large plant cuh, vat edin gardens, and used only for spinning Brahminical 
threads, would appear to have been a form of G. arboreum Theaonli 

cation of the name at one time imM for r —w me appli- 

American plant of the pr^entTaylT^ intreL" 

lhe above-quoted remarks of the Rnnrrl of 

up the history of many years of earnest endeavour on The panofGo $Um 
ment and also of private entemrisp r;™* . . i . \ part * (,ov -'rn- 

i,™ ™.d wi,h LreM ass t 

time after time, to the rayats. As far as can be , f d,s - r ibuted f 

literature, the only result has been that iho ' p ld ! crcd bom available 

completely died out in a fewora,!, S 'fenced has either 
Coimbatore, has given ris^a race of cotton^ T ° R ° Urbon cotto " m 
to the country. So inferior is the produce 
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ing a higher price in the home market, it can only be got rid of at all by 
using it to adulterate Tinnevelly cotton. 

1 he following remarks on the subject of the introduction of new cottons 
by the Madras Chamber of Commerce are of interest“ The Chamber is 
led to suppose that most varieties of seed have been fried from time to time 
in nearly all districts, and that the variety at present grown is the one that 
has been adopted owing to its ascertained suitability to the climate and 
soil of the particular districts. In the sowing time of 1886-87, a systema¬ 
tic attempt was made to introduce Broach cotton into the Bellary district; 
but the plants mostly withered before maturity, and generally the rayats 
sustained loss over it. Any attempt at the introduction of new seed on a 
large scale should be deprecated unless the seed has first been experiment¬ 
ed with in the same climate and soil for more than one season. Failure 
generally results, and, even when the plants thrive, the introduction of a new 
variety is not always satisfactory, as it is some time before the proper market 
value can be determined by buyers and sellers, and the new variety is often 
so mixed with the old, that buyers will not pay the same price for the mix¬ 
ture as they would for the cottons were they sown separately. The fact of 
there being in one district two classes of cotton, one of which may com¬ 
mand a better price than the other, leads to the extensive adulteration of 
the better quality by admixture of the inferior.” 

Notwithstanding these facts, numerous experiments were again made 
at the Saidapet farm, for some years preceding 1886, with all sorts of 
exotic seed. These once more abundantly proved that with due care and a 
judicious use of manure, it was possible to grow cotton of a finer quality than 
the produce of the indigenous races. But there appears to be little reason 
for believing that, if the Yea valley. New Orleans, or Egyptian cotton, which 
were all cultivated with great success on the farm, were distributed amongst 
the rayats, the result would be in the least more satisfactory than that 
obtained from the Bourbon in Coimbatore. 

Method of Cultivation; Soils, and Manures.— Dr. Shortt 
writes as follows in his “ Essay on Cotton”: — 

“ f n culture practised by the native planter, the soil selected is black, 

soft, porous, and composed of decomposed basalt. It is well known 
as the regur or ‘ black cotton soil/ Manure is seldom used, but in some 
districts the usual dung-heaps or wood-ashes are lightly scattered over 
the ground, and should cattle not be allowed to enter the fields, the leaves 
and twigs ol the previous year are frequently permitted to remain on the 
ground. 

Irrigation. — Asa general rule, cotton fields are not irrigated,—the 
-ayat has, therefore, to depend for the successful growth of his crops, on 
the periodical rains. 

Sowing.— The seed of his own growth or of the same district is sown 
over and over again, each successive year, and this appears to have con¬ 
tinued for centuries. It is prepared for sowing by being steeped in a 
so ution of cow-dung and dried in the sun to prevent sticking together, 
mixed with dry grain or pulse and sown broadcast; in some districts the 
seed is sown In parallel fines, alternately with pulse, by means of a drill. 

oowing takes place in some districts as early as June, but seldom later 
than j^eptem her, depending, to a great extent, on the particular seasons. 

1 he seedlings appear between the third and seventh day. When they 
are three weeks old, the plantation is hand-weeded, which process is re¬ 
peated some two or three times during the growth of the plant. Fre- 
tT e fi‘iV vhen the see dhngs are but a fortnight old, a plough is run through 
e i!. elc * t-° loosen the earth as well as to facilitate the removal of weeds. 

I n& plant generally begins to flower about the fourth, and to ripen its 

G. 147 










Products of India „ 



<sl 

105 


Madras. 


(Watt & Murray •) GOSSYPIUlv*. 


fruit at about the sixth month of its growth, but in some rare instances, this CULTIVATION 
does not take place until the eighth month.” ™*o 


does not take place until the eighth month.’ 

In the Coimbatore District Manual it is stated that uppam is sown in 
October-Novembcr, and yields its harvest in March-April. Occasionally, 
if there is good rain in April, it is interploughed and a small crop taken 
again in July. It is usually sown with Bengal gram in lines, or mixed 
with thenei and coriander, and the whole sown broadcast together. 

The nadam is sown either in July-August mixed with kambii and 
pulses, or in April-May with cholam and castor, or ginjelly and dhal; 
sometimes with gram in September. In any case the cereal or pulse crop 
is reaped in the usual way, and the young cotton plants which have^grown 
up under their shelter are left. In the first and third cases, the first cotton 
crop is picked in the following July. In the second a crop is got in Feb¬ 
ruary, and then not again till the following February. Thenceforward 
the crops per year are obtained. The crop in the third year yields a small 
outturn, and is interploughed as often as possible, gram, kambu , and 
sdmei being sown. 

In a memorandum furnished by the Revenue Dep?rtmcnt, Madura dis¬ 
trict, it is stated that, “sowing begins in October and ends in December. 
Picking is carried on twice in the year from March to April, and from June 
to July. The land is prepared by ploughing it five times before sowing, 
each time after a shower, and is ploughed over after sowing. The seeds 
are sown in kerisal , black cotton soil, red soil, and portal. The ground 
should be manured well, ploughed thrice at least, and the seeds then 
sown. After the plants have grown to the height of nearly a span, weed 
ing is performed thrice. Ten measures of the seed will sow an acre.” 

The naturally rude and careless manner in which the native is known 
to conduct all his agricultural operations is pre-eminently shown in the 
cultivation of cotton, a circumstance which at once accounts for its usual 
deficiency in quality. It is surprising to witness, even under these dis< 
advantages, what a large amount is turned out in a tolerably fair season. 

Picking. —Dr. Short continues, “ The pods, as a rule, are not collected 
as they ripen, but are allowed to remain until the whole crop of the field is 
ready ; indeed, so little importance is attached to the speedy collection of 
the harvest, that even then the rayat consults his own convenience rather 
than the importance of his duty. In many instances he is either unable to 
procure labour, or has not the means of doing so; often he is not permitted 
to gather his produce in small quantities as the fruit ripens,but has to await 
the pleasure of the merchant from whom he has received an advance. Fre¬ 
quently, also, the crop has to be assessed before he is permitted to gather it, 
during which delay, in most instances two-thirds of the produce fall to the 
ground where it becomes mixed with dust. Should it happen to rain 
unng tins interval, 50 per cent, of the produce is irretrievably lost. I 
some districts the rayat gathers the early pods, so as to be enabled to 

y i n n° m f. ket V II ! s th , en cleanly gathered. Butwhen thecotton 
season has fully set in, the price fluctuates, and the rayat being in no hurry 

'is fnhis t ]^ u ^ arket ’ tkmks tke P rociuce may just as well lie in the field 

“When thecotton at last is gathered, no care is evinced in removing the 
dried leaves and other extraneous substances found attached to it. It U 
generally taken off with all these impurities still clinging to it, thrown into 
some receptacle, generally a large open bamboo basket, and carried to 
the stack yard, where it is heaped up amidst the dust which neces^arilv 
abounds there. I have often witnessed heaps of cotton, both cleaned and 
unclcaned, thus lying exposed to wind and weather. 

Cleaning and Ginning.—T he produce thus collected is next freed from 
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seed. This operation is, as in most other localities, conducted by means of an 
Indian churka. The cotton, as brought in from the field, is freed, to a 
certain extent, of its capsule's, stalks, leaves, &c., and then submitted 
to the churka. In most districts the cotton is previously spread out on a 
common charpoy or country cot and beaten with switches, when a portion 
of the minute particles of earthy or other extraneous matter still adhering 
falls through; but from the slovenly mode of gathering the cotton, no effort, 
however persevering, can afterwards entirely free it froth its impurities. 

This beating or thrashing is more intended to loosen the wool from the 
seed (to which it adheres somewhat tenaciously), in order to facilitate the 
operation of ginning, rather than to clean the cotton. 

The operation of ginning is generally performed by females, who hold 
the seed in the left hand to feed the cylinders, and with the right simul¬ 
taneously turn the churka . A woman, by manual labour alone, can clean 
only about four pounds of cotton, whereas with the churka , she can free 
from about twenty-five to thirty pounds in a day of ten hours. 

The Madras Chamber of Commerce, in their report referred to above, 
state that much of the Westerns cotton of commerce is deficient in cleanli¬ 
ness, owing to the common practice of cleaning the fibre by rolling it on 
stones with iron rods. This is called “stone cotton” in contradistinction 
to churka- cloned or “ jowari cotton. 5 ’ The remark is made that a large 
proportion of the Westerns crop, owing to this system of cleaning, contains 
too much seed, and is, accordingly, not readily marketable. It appears to 
be highly desirable that this laborious and ineffectual process of stone-clean¬ 
ing should be replaced at least by the churka. 

Packing.— Dr. Shortt gives the following description of the opera¬ 
tion of packing :-To a strong, perpendicular, wooden post, a cross piece 
like the balance of a scale is suspended, the post being partly buried in the 
ground. To the cross piece, a bag of cumbly or gunny is attached, intend¬ 
ed as a covering to the bale. From five to six maunds of cotton are now 
thrown in and compressed by men who jump into the gunny and stamp 
down the cotton with their dirty feet. From six to ten men are sometimes 
thus employed, whilst others are engaged in bringing the sides of the 
covering together, and securing them by sewing. In some places the gunny 
bags are hung by three ropes from the roof of the house; a fourth also, 
attached to the roof, hangs free in the centre, to which the men stamping the 
cotton hold on. These bales vary in size and shape, according to the 
mode by whch they are to be conveyed to the nearest market for export, 
and which may be either pack bullocks or carts. From the time of pick¬ 
ing to that of export, cotton is liable to adulteration on the part of every 
one of the many through whose hands it passes. 

Diseases —The cotton crop in Madras appears, from Dr. Shortt’s ex¬ 
haustive essay, to be remarkably liable to the attacks of numerous insects, 
especially aphides and larvae of moths, and to one or more fungous para¬ 
sites. Space cannot be allowed for a full description of these in such an 
article as the present. To prevent the ravages of insects Dr. Shortt re¬ 
commends smoking the plants with tobacco, sulphur, or damp straw, or 
dusting the infested parts with tobacco or black peppers. Rats, squirrels, 
mice, and other larger animals are all said to be extremely destructive 
and may have to be got rid of by trapping, poisoning, &rc. 

In the Coimbatore District Manual , the diseases which attack cotton 
are said to be known locally as sunna?nbu, pen (asugani or poriyan), 
niurulei, and adakkei. The first named is distinguished by brownish- 
white fungoid spots on the leaves and bolls, and greatly diminishes the 
yield. The second and third are “ due to excessive east winds. 55 Pen 
shows itself by “black spots over the whole leaf and stem; 55 the 
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niurulei by sickly drooping, “roughness of the leaves and brownish-yellow 
spots.’’ From the description they would seem to be due to fungoid pests, 
possibly resembling the cotton-rust and cotton-blight (Cercospora gossy- 
pina) of America. The fourth is said to be due to excessive rain, the 
plant runs to wood, and numerous hard bolls are formed, but no fibre. 

Seasons of Sowing and Reaping.— The subjoined particulars as to 
the time cotton is sown and harvested in the chief producing districts 
has been taken from a report furnished by ihe Government of Madras in 
1S78 in reply to the enquiries made by the Famine Commission : — 
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Districts 


Bellary . 
Kistna 
Kurnul . 
Anantapur 
Cuddapah 

Coimbatore 
Madura . 
Tinnevelly 


Sown. 


3rd July to 23rd September. 
August to October. 

August. 

July to September. 

July. 

15th July to 14th September. 
October or November. 
September to January. 


Reaped** 


9th March to 19th June, 
january to April. 

March. 

March to June 
3rd, 5th, and 7th months 
after sowing. 

14th June to 14th August. 
January to April. 

„ August. 


Judging from the above table sowings take place from July to Jan¬ 

uary, and the crop is harvested from January to August. In the Provincial 
cotton report for 1882-83, however.it is stated that uppam is sown between 
May and July, nadam between September and November, the former de¬ 
pending on the south-west monsoon, the latter on the north-east. On the 
other hand, the Collector of Coimbatore reports that ir. his district uppam 
is sown in October-November, and reaped in April-May. From these 
conflicting statements it would appear that tjoth varieties may be sown 
either during the north-east or the south-west monsoon. 

Cost and Profit of Cultivation.— The annexed statement shows the 
cost of cultivation per acre as given by Collectors in 1882-83 and the 
yahie of the average outturn of cleaned cotton at annas 3-6 per it):— 







Average Cost 

PER 

Acre. 

- 

Value of 

Districts. 



Including 

Assessment. 

Excluding ! 
Assessment. 

Excluding 

Assessment 
and Cost of 

1 Manuring 
Land Fencing. 

Outturn per 
acre at 

3 -i annas 
per lb. 

North Arcot . 




R 

a. p. 

R 

*• 

p . - R 
^ot rdven. 

a . 

A 

R a . p . 

Trichinopoly . 




9 

*5 0 

8 

>4 

4 

5 

13 

6 

3 15 0 

South Arcot . 




10 

6 0 

8 

10 

8 

<5 

6 

3 

4130 

Nellore 




7 

7 10 

6 

6 

6 

3 

9 

8 • 

540 

Anantapur 




2 

*3 2 

2 

5 

0 

2 

5 

0 

511 0 

Bell ary , 




3 

6 to 

2 

7 

1 

2 

2 

3 

5146 

Kurnul 




4 

1 2 

2 

14 

0 

2 

14 

0 

690 

Kistna » 




8 

5 0 

6 

5 

0 

3 

5 

0 

6 12 6 

Madura . 




S 

i 3 5 

7 

5 

9 

5 

2 

2 

Sis 6 

Tanjore 




10 

1 2 

8 

»3 

9 

7 

I 

3 

9 6 0 

Coimbatore . 




6 

12 0 

5 

S 

0 

5 

8 

0 

9 10 0 

Gan jam # 




12 

11 9 

10 

>5 

6 

7 

15 

6 

9 10 0 

Godavari 




7 

9 11 

5 

11 

7 

5 

0 

4 

9 10 0 

Cuddapah « 




5 

8 0 

4 

0 

0 

3 

4 

0 

»o 4 6 

Salem 




10 

14 0 

9 

S 

0 

5 

8 

0 

10 4 6 

11 9 6 

Vizagapatam. 




. 11 

2 j 1 

8 

5 

6 

5 

1 

0 

Tinnevelly 
South Canara 

L 

L 


7 

M 

9 8 

0 0 

6 

12 

9 

5 

3 

4 

15 8 » 

19 4 0 
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The Government of Madras commented on the above table as fol¬ 
lows : — 

“ Analysing the details of the items given in the district reports, it is 
observed that the value of seed varies from 2 to 3 annas in Kurnul, Bel¬ 
lary, Anantapur, and Kistna, to more than double that rate in Cuddapah, 
South Arcot, Tanjore, Trichinopoly, Coimbatore, and Salem. The cost of 
ploughing is given at more than R3 per acre in South. Arcot, as against 
less than half the amount in several 6f the other districts. There are 
similar disparities in the other items also. The total average cost for the 
Ganjam district is more than double that given in Fasli 1291 (1881-82). 
The explanation furnished by the Collector is that many of the items do 
not involve actual outlay. In Mr. Nicholson’s report the cost of cultiva¬ 
tion in black cotton soils is worked out at R7 per acre, which is probably 
nearer the truth.” ( Paragraph 8 , Cotton Report , 1882-83). 

If it be assumed that the average outturn be proportionately equal in 
value to the exports from the presidency by rail, the average value per acre 
in the year under consideration may be arrived at as follows. The average 
exports by rail were 433,925 cwt., value R 1,06,31,102, therefore the value 
of 1 cwt. was approximately R22. The value of the average outturn (50ft)) 
was therefore R 9- 1 3, an amount which, assuming the above cost of R7 pot- 
acre, would leave R2-13 to cover the cost of cleaning, packing, and to give 
a small profit. 

Analysis of the Trade.— The great proportion of the cotton produced 
in the Ceded Districts (Bellary, Anantapur, Cuddapah) and Kurndl 
is sent to Madras by rail for export. Some portion is also sent to 
Bombay. The cotton produced in Godavari, Kistna, and Nellore is sent 
by canal and road to Cocanada, and since the opening of the Buckingham 
Canal a part goes by that route to Madras. The produce of the Southern 
districts is exported from Tuticorin, to which it is conveyed, partly by 
rail and partly by road. 

The following statement, which has been extracted from the provincial 
cotton report for 1882-83, shows the mode in which the fibre is conveyed 
to the ports of shipment from the interior of the presidency :— 


Districts. 


To what Places sent. 


^Anantapur 


Madras 


Bellary 
Canara, South 


Cuddapah 

Goddvari 


Madras and Bombay 
Mangalore and Bar- 
kur. 

Madras 

Cocanada 


Kistna 

Kurnu! 


Cocanada, Madras, 
and Masulipatam. 
Madras and Bombay 


Madura 


Tuticorin and Mad- 


Mode of Conveyance. 


By rail . • • 

Do. . 

By road . 

By rail . 

By canal and road . 

By road and canal . 

By road and rail and 
in boats. 

By road and rail 


In what shape 
carried. 


Mostly in pressed 
bales. 

In pressed bales. 

In unpressed bales. 

In pressed bales. 

In pressed and half- 
pressed bales. 

In pressed bales. 

In loose bales. 

In unpressed bales. 


Malabar . 

Tinnevelly . 
Trichinopoly 
Tanjore 


ras. 

Beypore, Cannanore, 
and Calicut. 
Tuticorin 

Madras and Tuticorin 
Negapatam . 


By rail and road 

By road and rail 
By rail . 

Do. 


In pressed and un¬ 
pressed bales. 

Do. do. 


In pressed bale3. 
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It is impossible, from want of perfect statistics regarding road, river, 
and canal traffic to make an attempt at giving complete figures regarding 
the provincial trade of Madras. The following statements must, therefore, 
be recognised as referring to rail and sea traffic only. Probably the road 
transactions in cotton are comparatively small ; but, on the other hand, the 
canal-borne traffic is large and important. Much of the cotton produced in 
the western part of the Presidency finds its way to Guntur, whence it is 
despatched in great part by canal to Cocanada, Masulipatam, and Madras. 

I he only figures available for this traffic are those in the Administration 
Report of the Public Works Department, Irrigation Branch, from which 
it would appear that 10,276 tons of raw cotton were registered in 1888-89 
as passing up and down the Godavari, Kistna, Kurnul, Cuddapah, and 
Buckingham Canals. Of this amount 7,947 tons passed down towards the 
^ a P or ^ s > 1.496 tons: went down the Buckingham Canal towards 

.Madras. 1 hough it is impossible to give a complete analysis of this trade, 
its importance must be remembered in consulting the following figures, 
as it probably greatly increases the exports from the province to the seaports, 
and may, in part, explain the apparent deficiency in the amount available 
lor consumption in the town of Madras. 

The total registered exports by rail and sea in 18S8-S9 amounted to 
592,865 cwt of which 575.980 went to the seaports of the presidency for 
shipment. Of the remainder, 12,259 cwt. went to Bombay port, 3 012 cwt 
to Mysore, 1 577 cwt. to Bombay Presidency, and 6 cwt. to the Nizam's 
territory. The exports by rail to Madras seaports amounted to 4170.10 
cwt., and were made up by 235,275 cwt. to Madras town, 155,832 cwt. to 
^Negapatar CWt * t0 7» J 02 cwt. to Pondicherry, and 4,045 cwt. 

The total imports amounted to 98,039 cwt., of which 32,966 cwt. were 
derived fromthe presidency seaports, 45.073 from other Presidencies and 
provinces. Of the latter amount 30,226 cwt. came from the Nizam’s terri¬ 
tory, 14,787 cwt. from Bombay, and 60 cwt. from Mysore. 

6 . NORTH-WEST PROVINCES AND OUDH. 

References. ~& Fuller , Field & Garden Crops , II., 75, pi. xviii. • 
Atkinson, Him. Dist., 738 ; Bonavia, Notes on Foreign Cult, in Oudk 
(*^ 3 ) : Gazetteers I., 79; II., ,67 ; III., 225, 375 , 463 ; IV., Ixviii. ; 

, Lai l d n R * c ; and Agrt., N.-W. P., Oct. 1889; Govt. Rrp. on 
Lo.ton Crop of N.-W. P. ; Settl. Reports:—Azimgarh, 123; Shajahan- 
pur, xv.; Allahabad 25-26; Bareilly, 82,87; Selections from Records 
of Govt, of N.-W. P. (Second Scries), IV. (».), 99; VI. 28 ? k68 • A 
selection of papers shewing the measures taken since 1847 to improve 
Cotton cultivation in India ( Parliamentary ), 1857, Pt. I.; Agri-Hort 
Soc. of India, Transactions: — III, rii. 777* V r / cc /£ . rnr 
Proc. 17; VIII., 64; Journals (Old S%ie”Li%%%% V /£> 
//•, 337 ; IV., ,06. ,07, ,oS; VI., 149; XII., ,7-21. 212-264. * ^ ’ 

Review of Area, &c.—As will be seen from the table, p. c6 the total 
area under cotton in these Provinces in 1888-89, including mixed crons 
amounted to 1,399,388 acres. As already stated in discussing the r ices of 
Indian cotton, the average area has shown a r arked increase duringthe 
past twenty years. In the year under conside. ition, however, a consider¬ 
able falling off is exhibited, the average during the five years precedin r 
having been 1,615,600, and the maximum in 1886-87, no less than 1 S8q 187 
acres. ’ 3,40 ‘ 

The total outturn in 1888-89 was 7 ° 6,344 cwt., giving the average of 
about 6oIb per acre. A comparison of the total import, m.ooScwt. 
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with the total export, 825,734 cwt., shews the net export to have been 
703,728 cwt., a quantity very nearly equal to the estimated total produc¬ 
tion* Thus, by deducting the net export from the total production, only 
2,616 cwt. are shown to have been left for local consumption, a result which 
Is obviously highly erroneous. In a report on cotton, dated 1889, by the 
Government of the North-West Provinces, it is explained that this error 
is due to the unregistered road traffic, a great deal of cotton being im¬ 
ported by road from the Panjdb and I^ajputana to take the rail at Agra, 
Hathras, and other cotton-pressing districts. In 1877-78, a fairly compre¬ 
hensive registration system for trade by road and river was enforced, with 
the result that the net import by these channels was found to average 
200,000 cwt* a year. Assuming that this import continues, the figures 
above given, as available for local consumption, will be supplemented by 
a credit of 200,000 cwt. per annum in favour of the province. This will 
represent fully two-thirds of the estimated home consumption (300,000 cwt.), 
the remainder could be accounted for by very slightly raising the estimate 
of yield. The writer of the report above referred to, commenting on these 
facts, writes, u The weak point in this argument is, that possibly with im¬ 
proved railway communication with the.Panjab and Rajputana^ road im¬ 
ports may have fallen off since 1S79. As to this I have no figures. There 
is no doubt, however, that cottbn still travels largely by road even where 
the railway competes directly with this mode of conveyance, and that all 
but a very small portion of the cotton exported from Agra city by rail 
finds its way into it by road. As the rail exports from Agra city average 
about one-third of the total rail exports of the province, this fact is signi¬ 
ficant.” From these arguments it appears safe to assume a local con¬ 
sumption of approximately 300,000 cwt., which, when distributed over the 
population of 43,268,599, gives an average of a little less than * 81 b 
per head, or, taking Indian cotton cloth at 4*3 yards per B), about 3*44 
yards to each individual. Commenting on the small average consump¬ 
tion of local cotton, the author of the above-quoted report writes, “Al¬ 
though the estimated home consumption of raw cotton is put at 300,000 
cwt. a year, it is quite possible that, for a series of years, it may fall below 
Inis if the prices of cotton are high and the demand active in- Calcutta and 
Bombay. This has been the case during the last few years. The native 
weaver then finds it cheaper to buy imported yarn, and the poorer class¬ 
es economise in the matter of quilts and cotton-padded garments. These 
are the two chief uses to which raw cotton is put in the province, and the 
magnitude of the imports into it of yarn and piece goods of all kinds show 
how readily a substitute for the demand of raw cotton can be found. I 
will give the leading figures of the yarn, twist, and piece goods trade. 
The net imports of piece goods into the North-West Provinces and Oudh 
represent an average value of 450 or 500 lakhs of rupees a year, the net 
imports of twist and yarn average 40 lakhs a year. As 300,000 cwt. of raw 
cotton are worth, at most, only 60 lakhs, it is obvious that the home consump¬ 
tion of raw cotton is a comparatively minor item in the total annual expen¬ 
diture on clothing of the population of these provinces.” 

Of the 300,000 cwt. allowed above for local consumption, a considerable 
proportion is worked up by the five cotton mills which at present exist in 
the provinces. In 1888-89, these are returned as having consumed 94,766 
cwt., of which, however, a certain amount rq^y have been imported as 
yarn or twist. 
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Districts where GRowN.--Almost the entire cotton crop of the 
Lmtcd Provinces is grown within an irregular belt of country running 
down the G.mges-Jarrtna Doab, to which Rohilkhand and Bundelkhand 
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are appendages. The shares taken by each division in the general acreage 
and outturn of 1888-89 are shown in the following table :— 


[Division. 

Area under Cotton. 

Total outturn 
of cleaned 
Cotton in c\vt. 

Mixed. 

Unmixed. 

Meerut 

Agra. 

Rohilkhand ..... 
Allahabad ..... 

Benares ...... 

Thansi. 

Lucknow ..... 

Sitapur. 

Fyzabad . 

Rae Bareli. 

Tarai (dbt.). 

Total 

Acres. 

207,540 

382,001 

134,232 

276,SS4 

6,8 to 
60,206 
24.982 
23,802 

613 

695 

2 ,Sj 4 

Acres. 

165,110 

61,653 

3 W 4 

5,440 

2,710 

2 ,S9S 

2,535 

3 >So 3 

. M 584 

756 

2,236 

2 875 2 35 

250,238 

62,009 

69,912 

2,495 

14,632 

8,386 

7>7 11 

S21 

719 

2,oS 6 

j,i2o,5S9 

278,799 

706,344 
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Races of Cotton.—The only cotton of commercial importance grown 
in the North-West Provinces is the form known as f Bengals , which probably 
consists of hybrid forms between G. Wightianum and G. aeglectum, and 
is almost identical with many of the Panjab forms with short white staple. 
In addition to this, however, purer forms of G. neglectum. Tod. and 
G. arboreum, are sparsely cultivated in parts of Oudh and the more*east¬ 
ern districts of the North-West Provinces, where the latter is ordinarily 
known as narma , the former as manua . A good illustration of G. neg¬ 
lectum, Tod., the manua cotton, is given in Duthie and Fuller's Field 
and Garden Crops under the name of G. herbaceum. A superior form "of 
manua grown in the Allahabad- district is called radya ( cjf . the account 
-given under G. arboreum for Mirzapur and Goruckpur cottons, p. 10). Both 
these differ considerably from the ordinary cotton in the season of therr 
growth, not bearing cotton till the hot weather months, instead of at the 
end of the rains. In a recent communication on narma and manua 
collectively, the Government of the North-West Provinces reports that 
“the area in a single holding rarely exceeds a quarter of an acre and 
its total area in the United Provinces does not exceed 13,000 acres. In 
outturn and other details it does not differ much from the ordinary variety 
of the province.” " * 

4 The hill cottons of Kumaon and Garhwal are, like those of the Paniab- 
Himdlaya, hybrids with a strong strain of G. arboreum on G. Wightianum. 

Numerous attempts have been made by Government to introduce the 
finer varieties of American cotton into this, as into other, Cotton-growind- 
regions. The following exhaustive account of these experiments may be 
quoted in entirety from the Note on Cotton by the Revenue and Agricul¬ 
tural Department:— 

4t Experiments were undertaken at the Cawnpore Experimental Farm 
in 1SS1-82, in which trials of Hinganghat cotton and of the varieties of 
American cotton known as New Orleans and Upland Georgian, were made 
on two classes of soil, a light loam and a heavy loam, against two varieties of 
country cotton—one, grown in Bundelkhand and known as kulpahar and th 
other, that commonly cultivated in the Cawnpore district. The results u-ery 
to show (1) that for light soils the indigenous cotton is by far the most pro- 
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fitable; (2) that on better class soils, and with careful cultivation. New 
Orleans cotton can be grown with success and profit. 

The results of trials with Nankin cotton are thus summarised in the 
Cawnpore Experimental Farm Report for the kkarif season of 1882 
(page 6 ) 

“ Of this variety it is necessary, in view of the interest lately taken in 
it, to make a separate note. To all appearance, in the field before the bolls 
burst, the plant is the same as that-of New Orleans or Upland Georgian, 
and quite different, therefore, in growth and leaf to country cotton. It was 
grown at the farm some few years ago, but discontinued owing to the un¬ 
favourable reports on its staple received from Calcutta. This year some 
seed was received from the Saharan pur Botanical Gardens ana from the 
Rawatpur estate, where it had been grown, as well as on other estates in the 
Cawnpore district, for several years past. On the plant the cotton is of a 
dirty fawn colour mixed with white; bolls of fawn-coloured lint and of 
pure white lint being sometimes found on the same plant. After ginning, 
spinning, and weaving, the result is a dark khaki-coloured cloth of uniform 
tint, admirably adapted for army clothing. The colour can, apparently, 
be bleached, judgingfrom a coat shown to meat the Elgin Mills, but does 
not appear to fade with ordinary washing and wear. The mills object to its 
staple as being difficult to work with machinery, and the English opera¬ 
tives at the Elgin Mills say that on account of this difficulty it is known 
to the trade in England as * rotten cotton *—a difficulty, however, which does 
not seem to be recognised by native weavers. 

“ ‘ This cotton is cultivated in Central India and woven into cloth for the 
regiments of Central India Horse, Lieutenant-Colonel Martin, C.B., in 
reply to inquiries, has kindly sent two samples of cloth of first and second 
quality. The Officer Commanding the 23rd Pioneers has sent samples of 
cloth and cotton from crops raised near Mian Mir by Subadar- Major 
Natha Singh, A.D.C., and from the Government of Madras have been re¬ 
ceived specimens of the cotton, and of cloth manufactured from it at the 
Coimbatore Jaii. From the Cotton Hand-book of Madras it appears that 
samples of Nankin cotton took prizes at the Madras Exhibition in 1859. 
The Secretary to the Muir Mills, Cawnpore, writes:— 

“ ‘ This Company has grown for some years crops of this cotton and has 
manufactured drill from the same. I enclose a pattern of the drill for your 
examination. We have endeavoured to introduce the cotton among the 
cultivators but have not succeeded to any extent. We purchase any quan¬ 
tities of the cotton \yemay have offered to us, but at present very small quan¬ 
tities have been secured, and we are therefore unable to manufacture cloth 
for sale of the pattern sent you. 

“‘All the samples of Nankin cotton received appear to be of fairly uni-, 
form colour save that from the Muir Mills, which is brighter and lighter 
than the rest, though but a slight shade different to the first quality of 
cloth used by the Central India Horse. 

itf In the report of the Mission to Yarkand, page 479, reference is made 
to a reddish-coloured cotton sold in the Yarkand bazar and known as kara 
fawas, which maintains the colour after washing. Lieutenant-Colonel 
Gordon, C.B., to whom I sent specimens of the farm-grown cotton, speak¬ 
ing from recollection, seems to think Nankin identical with kura kiwrns, and 
has kindly promised to try and procure seed from Yarkand. 

To sum up : Nankm cotton has long passed the experimental stage. 
It has been grown successfully, has been woven successfully, arid is approv¬ 
ed of by those who have had good opportunities of observing it in use, 
but of its value there are not at present sufficient data, as, owing to absence 
(n the market rate has been purely nominal.’ 
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in the kharif season of 1884 three varieties of Nankin cotton were tried 
on the farm, vis. (1) With seed procured from Yarkand. (2) With seed 
received from China through the Government of India. (3) With seed 
acclimatised on the farm. 

In reporting the results the Director of Land Records and Agriculture 
wrote as follows “There is a marked difference in the habits of the three 
varieties. Nos. 1 and 2 appear to be of the Oriental variety, having few 
bunches and small deeply-indented leaves similar to the ordinary cotton of 
these provinces. No. 3 is distinctly occidental or similar in growth and 
habit to American cotton. Germination in case of the China seed was very 
irregular. Fields sown at the rate of 18 to 20 seers (36 to 40ft) of seed per 
acre had not as many plants as fields sown with 3 seers of the acclimatised 
variety. The plants were very stunted ; most of them died before October, 
and those which survived bore scarcely any cotton. The fate of plants 
raised from the Yarkand seed was not much better. The fields sown with 
acclimatised seed fared comparatively well.” 

Samples of American and of country cotton cleaned in 1882-83 with 
the Burgess (Emery) saw-gin and with the ordinary country charkhi were 
submitted to the Manager, Elgin Mills, Cawnpore, for opinion. His report 
is as follows 
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“‘After carefully examining the samples and comparing the cotton gin¬ 
ned with the native charkhi in the ordinary manner with that ginned with 
the Emery saw-gin, I have arrived at the conclusion that the staple has not 
been injuriously affected by the latter process, i.e ., cut, broken, or otherwise 
appreciably damaged; while the superiority of the saw-gin over the old 
primitive method is very marked, so far as opening out and cleaning the 
cotton is concerned, as applying to Upland Georgian and New Orleans. 
The effect of the saw-gin on the short-stapled country cotton, however, is 
that the seed is partially broken in the process, and small particles adher¬ 
ing to the fibre are passed through the machine, wlvch materially reduces 
its value for spinning purposes. I am of opinion, therefore, that the Emery 
saw-gin, while doing its work admirably on the long-stapled varieties, is 
not so well suited for cotton grown in the North-West Provinces and usually 
known as * Bengal.’ ” 

The Director of Land Records and Agriculture adds 

“ ‘ I may note that a sample of the country cotton cleaned by the saw- 
gin and sent to the Cawnpore market was rejected by the dealers, not on 
account of any supposed injury to the staple, but on account of its clean 
appearance, the dealers suspecting that it was old cotton cleaned with a 
Belna’s bow.’ 


. In the kharif season of 1887, experiments with cotton of two varieties, 
(0 Louisiana, and (2) Egyptian, were tried on the farm, before and after 
the rain’s. The early-sown plots gave' more satisfactory results than those 
sown late. In each case the Egyptian variety is said to have proved 
more suitable fo the climate and soil of the north-west than the other. In 
two plots country cotton, and in two other New Orleans, were sown. In 
both cases the yield with gypsum and kainite was greater than without 
them. New Orleans gave an outturn of 145ft clean cotton per acre, and 
country cotton 121ft* 

Nankin cotton was also tried ; the points to be determined were— {a) 
for how many years the plants will continue to bear; (h) whether the yield is 
equal to the annually*sown crop or not; (c) whether there is any change of 
colour in the produce of the annual and perennial plants; and lastly (d) 
whether ratooning makes any difference ? With regard to (a), it has been 
sufficiently proved that the Nankin cotton plant is perennial, and will yield 
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and stand for several years. If kept long, it thrives well, becomes more 
bushy, and produces more pods. But compared with the fresh-sown cotton 
a greater number of pods do not yield fine cotton. It is also shown that 
with the age of the plant the seed becomes smaller and smaller., and there¬ 
fore the percentage of clean cotton on seed increases. With regard to ( b ), 
the unfavourable nature of the season interfered much with the experi¬ 
ments. One of the plots sown this year yielded 1721b cleaned cotton per 
acre, and the other only 4 olb, while .the produce of the plots sown three 
years ago was 85Gb per acre in each case. With regard to ( c) and (< d ), 
there was apparently no difference between the colour of the produce of 
the two kinds of plants, nor was there any difference between the results 
of ratooned and unratooned plants. The foregoing trials have con¬ 
clusively shown that early sowing of all kharif crops, especially cotton, is 
advantageous. 

Soils and Manures. —Messrs. Duthieand Fuller write, “ Cotton land 
may be either the very best or the very worst in a village. As a rule, 
cotton is grown on good land, a loam being preferred, and is either 
manured itself, or reaps some benefit from a manuring applied to a crop 
which preceded it. District returns show that about 32 per cent, of the 
cotton crop is grown on land manured specially for it, 39 per cent, on land 
manured in the previous year or two years, and 38 per cent, on land 
altogether unmanured. A very large proportion is grown with manure, 
but," on the other hand, it is a common crop on poor soils, such as the 
raviney calcareous tracts in the neighbourhood of great rivers, which is said 
to actually improve by the manure of the leaves which fall from it. When 
sown on high class soil it is generally grown alone, while on poor ground 
it is almost invariably mixed with a large proportion of pulses and oil¬ 
seeds. Hardly any of the Bundelkhand cotton, which is by far the best 
in the provinces, receives manure, nor does the black soil on which it is 
generally grown appear to require it. ” 

Method of cultivation. —The following account of the method of 
cultivation pursued is extracted from Messrs. Duthie and Fuller’s Field 
and Garden Crops 

“ Seasons. —Cotton is a kharif crop, being the one first sown after the 
commencement of the rains” (with the exception of a large portion of 
the crop of the Meerut district, which is sown with the aid of artificial irriga¬ 
tion a month or so before the setting in of the monsoon), “and yielding its 
produce from October to January. This is with the ordinary variety, but 
narma and radya cotton do not bear a crop till the April and May follow¬ 
ing their sowing, and thus occupy the ground for at least eleven months. 
Cotton fills no place in any special rotation of crops, although it is report¬ 
ed generally to succeed sugar-cane in Meerut, and to intervene between 
two cereal crops in Bareilly, the deduction being merely that it is grown on 
o-ood land which had at all events been manured in the preceding year. 
It is off the ground too late to admit of its being followed by a rabi crop in 
the same year, but an ingenious method of gaining a second crop off cot¬ 
ton fields is to sow the oil-seed dndn (Eruca sativa) broadcast amidst the 
crop just before it is finally weeded. The seeds are buried in the operation 
of weeding, and the dndn plants do not become tall enough to interfere 
with the cotton until the latter has finished bearing. 

Mixtures. —Cotton is comparatively seldom grown alone, but is, as 
a rule, associated with four or five subordinate crops, amongst which arhar 
is the chief. The arhar is generally sown in parallel lines, not broad¬ 
cast, and it is said that the cotton plants find in its shelter some protection 
from cold winds and frost. The oii-seed til, or gmgclly, occupies the first 
place amongst the remaining subordinate crops, which comprise the pulses 
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urd or mung sown broadcast, and an edging of castor , and of the fibre 
plant known as patsan (Hibiscus cannabinus). 

Tillage and Sowing. —The land is ploughed from four to six times 
on the first fall of rain, and the seed is sown broadcast at the rate of 4 to 
6 seers per acre and ploughed in. The seed is generally rubbed with cow- 
dung before sowing, which prevents its clinging together in masses as it 
would otherwise do, and is also said to stimulate its growth. Irrigation is 
applied to about one field in seven, and this muph only in Canal Districts, 
where watering will not cost more than from one to two rupees. 

Narma cotton requires but little water, although it has the whole of the 
cold and part of the hot weather to stand before it produces its fibre. The 
radya variety, however, is said to require copious irrigation. It is essential to 
the proper growth of the plants that they be kept free from weeds, and the 
ground is, as a rule, carefully weeded by hand at least twice in the season, 
and often four times. 
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Picking. —The cotton bolls begin to open in October, and picking 
is in progress from then till the end of Januarv, unless cut short, sooner by 
frost,—the great enemy of the cotton plant. Good fields are picked every 
third or fourth day, but only between sunrise and mid-day, while the 
cotton remains damp with the night’s dew and comes away easily. If 
force is necessary' to separate it from the boll, bits of pod-shell come away 
with it, which are technically known as ‘ leaf’ and greatly damage the 
commercial value of the produce.. Cotton picking is generally done by 
women, who are remunerated by receiving -|th to ^ T th of the pickings. 

Cleaning— For ‘ginning’ or separating the cotton fibres from the 
seed, a simple but ingenious machine is used (called a charkhi ), consisting 
of two small rollers about a foot long (one of iron, the other of wood), each 
with one end turned into an endless screw, and so geared one into the 
other, that when one—the wooden one—is turned bv a handle, the other 
also turns in the opposite direction. When cotton is applied to the rollers 
the fibres are drawn through, and are in this way parted from the seeds. 
With this instrument a woman can turn out from 4 to 51b of clean cotton 
fibre a day. The proportion of fibre and seed varies considerably, being 
in great measure dependent on the quality of cultivation. Occasionally it 
rises as high as -Jths or falls as low as Jth, but -Jrd is the general aver¬ 
age. It is interesting to note that an instrument practically identical 
with the charkhi is used for cotton cleaning by the negroes of the South¬ 
ern States of America. 


Injuries and Diseases.—S tagnant water is most harmful to the cotton 

F t l! ^\f SpCCia y at ll ? e comm ? nce ment of its growth, and fields selected 
for cotton are, as a rule, those m which water does not lodge. Rain, when 

hm^ dS ^- aV i be S un to open, is also most damaging, since the fibre 

nicking sfaMn 0 a U mont n h d n r0t - en * . frost! ? ma y altogether terminae the 

picking season a month or six weeks before it would otherwise have end- 

ed, and hence the eagerness shown to get the cotton seed into the ground as 
soon as possible. Ca crpilars are oftln very destructive, sometimes "trio' 
ping a field entirely of its leaves, and an immense deal of loss results from 
the ravages of a small white grub (called s,U„n) which lives within tile pod™ 
Yield per Acre. The question of yield per acre in the North-West 
Provinces, has formed the subject of considerable discussion, and has criven 
rise to many conflicting statements. Thus, Messrs. Duthle and Fuller 
write : “ There is no crop the outturn of which has been so systematically 
under-rated as that of cotton, and if we are to believe the district reports 
of the last three years, the provincial average is only 5p'8Ib per acre, in 
which case it may be demonstrated that it would not pay to grow it at ail 
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After consideration of the estimates arrived at by settlement officers, which 
exhibit, it must be said, the most astounding discrepancies, and utilising 
the experience of two years on the Cawnpore Farm, an all-round estimate 
of 170ID of clean cotton per acre of irrigated, and 1501b per acre of un¬ 
irrigated land is the lowest which can be safely struck, except for Oudh 
and the Benares Division, where loolb may be taken as sufficient. For 
cotton mixed with arhar , these outturns should be reduced by about 25 per 
cent. ” # 

On the other hand, the recent report by the Director of L*and Records 
and Agriculture, dated.1889, contains the following Considering that 
the American average is only i6olb per acre, the estimate given in Field 
and Garden Crops appears high for India, and the enquiries prosecuted 
by this Department confirm this suspicion. After considerable coiTespond- 
ence with agriculturists of all classes, the following standards of yield have 
finally been adopted by this Department as the full average yield for the 
several portions of the North-West Provinces and Oudh :— 


Districts. 


Gan getic Doab 
Rohilkhand and Terai 
Bundelkhand 

Benares Division and Jaunpur 
Oudh .... 



Outturn of 


Cleaned Cot¬ 


ton PER ACRE. 


Alone. 

Mixed. 


lb 

lb 

• • « 

130 

80 

. • 

1 »o 

Co 

• - • 

120 

Co 

... 

100 

50 

. 

no 

55 


The latter figures being probably the more carefully and thoroughly 
estimated of the two, have been adopted by the authors in their statistics of 
total yield of the provinces. At the same time the argument based on the 
yield of American cotton does not appear to be altogether without flaw. 
Many Indian cottons, for example, the Sindi, produce a very much larger 
outturn than that laid down for the cotton of the North-West Provinces 
by Messrs Duthie and Fuller, and there seems no reason why the native 
cotton in this province should not produce equally largely. 

Cost & Promt op Cultivation. —The cost of cultivation is estima¬ 
ted by Messrs. Duthie and Fuller, as follows :— 

Ploughing (four times) 

Clod crushing (twice) 

Seed (nominal) 

Sowing 

Weeding (twice) 

Picking (i\jth produce on 2 ooHj) 

Cleaning (at anna per iolbj 


Manure (100 maunds) 
Rent 


Total 


Grand Total 


R 

a . 

P- 

3 

0 

0 

0 

4 

0 

0 

2 

0 

0 

*3 

0 

3 

0 

0 

4 

0 

0 

1 

14 

0 

13 

1 

0 

3 

0 

0 

6 

8 

0 

22 

9 

0 


It appears probable that the above cost is considerably over-estimated, 
the more so since comparison with similar statements regarding Bombay 
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and other provinces, shows that in the latter the cost is returned at only 
from one-fourth to half of the above grand total. If the above-quoted 
statistics as to outturn per acre be accepted as correct, R 22-9, expended on 
the cultivation, is much too large to admit of the crop being grown at all. 
Thus, assuming the value of the total production to be proportionately 
equal to the value of the exports, we have, 825,734 cwt. : 706,344 cwt., 

: : Ri,99,43>447Ri,70,59,736, which last figure, when divided by the 
total area, gives an average value of R12 per acre.. It may be noted that 
this figure very closely corresponds with the value obtained by a similar 
calculation for the acre crop of the Central Provinces. 

Analysis of Last Year’s Trade. —Of the total exports, 82^,734 cwt., 
the largest proportion, vis., 397,825 cwt., went to Bombay, while 348,233 
cwt. went to Calcutta. Smaller quantities were consigned to Bengal and 
Bombay Presidencies, Rajputana and Central India, the Central Pro¬ 
vinces, the Panjab and Bcrar. The imports, which amounted to 122,006 
cwt., were mainly derived from Rajputana and Central India, Berar, the 
Panjab and the Central Provinces, while small quantities were obtained 
from Calcutta, Bombay port, Bombay, Bengal, and Karachi. 

A small trans-frontier trade exists with Tibet and Nepal, to the former 
of which 1 cwt. was exported, to the latter 649 cwt. 

As already stated, the unregistered road traffic probably causes the 
imports to be considerably under-estimated. 
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7. PANJAB. 

References. —Baden Powell, Pb. Prod., 477-456 ; Cotton Befits, ly Agr. 
Befits.; Befit, by Dir. Land Bee. and Agri ., Panjab , Dec. 1889 ; Bev. and 
Agri . Dept. Befits, in many passages ; Settle , Refits.:—Hazara , 88 ; 
Kohat, 124; Bannu , 80 ; Dera Ismail Khan, 347,348; Dera Ghazi 
Khan, O', Jhang, 84, 9 /, 92 ; Montgomery , ref; Lahore , 8; Gujerat 
(Afifi.), xxxv Hi ; Kangra , 25, 27 ; Rohtak. 192 ; Gazetteers :— Dera 
Ismail Khan, 127 ; Dera Ghazi Khan, 82; Jhang, II2 ; Muzaffargarh , 
91 ; Multan , 97 ; Montgomery, 112 ; Lahore, 82, 97 ; Gujerat, 7S ; 
Gujramvala, 52; S/tahfiur, 65, 75 ; Gurdasfiur , 57 j Hoshiarpur, 92 , 
///; Ludhiana, (37; Gurgaon,8l; Karnal , 172 ; Agri.^Hort. Sor. of 
India, Journals (Old Series ), VIII., 137-, XIII., Proc. xiii.; Select 
papers from the Agri. and Hurt . Soc. of the Panjdb, I. (up to 1S62), 48, 
64, 123, jos-106, 158-160. 
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Review of the Area, &c.-—The total area under cotton in the Pan- Area, 

jab in 1888-89 was returned as 759,465 acres. In the year under consi- 170 
deration, a marked decrease in area is noticeable, but this is owing to ex¬ 
ceptional climatic causes. On the whole, the cultivation is yearly increas¬ 
ing. Thus, during the three quinquennial periods of the past fifteen years, 
the following were the averages :—for the first 715,800 acres, for the second 
837,600 acres, and for the third 859,800 acres. 

The total outturn in the year under review was returned as 931,824 
cwt., an exceptionally high outturn in comparison with the figures of 
acreage. Deducting the net export from that sum the total amount avail¬ 
able for local consumption during the year is seen to have been 637,737 
cwt. This figure, however, is liable to several sources of error. The 
returns of outturn per acre vary inexplicably in neighbouring districts, 
and are probably, in some cases at least, erroneous. Here, as in the 
North-West Provinces, the absence of 1 regular system of registration of 
road traffic may have given rise to some considerable error. While, in the 
North-West Provinces, the imports are probably under estimated, in this 
province on the other hand, the exports by road, if registered, would in 
all probability much augment the figure of net export. If, h nvever, the 
amount available for local consumption be accepted at 637,737 cwt «, the 
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amount of local raw cotton utilised during the year must have been 3*8fi> per 
head, equivalent to about 16 yards of cotton. 

Perhaps this figure may not be much above the truth. The cold climate 
of the Panjdb necessitates a large amount of clothing; the cloth used is 
almost entirely cotton, and padded coats and quilts are very largely em¬ 
ployed by all classes of the population. 

Districts where grown. —The districts which grew, the largest areas 
in 1888-89 may be most conveniently shewn in the following tabular state¬ 
ment;— 


District. 

Area under Cotton. 

Outturn of 
cleaned cotton. ! 

Unmixed. 

Mixed. 





Acres. 

Acres. 

Cwt. 

Gurgaon 




81,700 

... 

116,714 

Rohtak 




45.863 _ 

... 

98,760 

Karnal 




... 

31,222 

61,329 

Montgomery . 




2.8,158 

... 

65,367 

Umballa 




47,827 

■ ... 

57,243 

Multan 




52,562 

... 

46,056 

Jullundur 




* 7,393 

2,805 

43,593 

Sialkot 




27,225 

9,075 

42,612 

Lahore 




41,982 

... 

4*,232 

Delhi 




29,500 

... 

39,509 

Shahpur 




32 , 77 * 

... 

35,259 

Dera Ghazi Khan 




32,282 

499 

34,944 

Rawal Pindi 

• 



25,466 


27,285 


Races of Cotton in the Panjab.— Panjdb cotton, included commer¬ 
cially in the group of “Bengals,” may be botanically considered as hybrids 
between G. Wightianum, Tod., and G. neglectum, Tod., or G. aiboreum. 
Specimens, which the authors have had the privilege of examining, shew a 
much greater tendency towards G. neglectum or G. arboreum than do the 
Hmganghat and Berar cottons, which are nearly pure G. Wightianum. 

Mr. Drummond, Deputy Commissioner, Karnal District, writes, “ The 
standard name of the crop in the Panjdb proper is karpas , pronounced 
in most of the local dialects harpa. But in the tract between the Sutlej 
and the Jumna, except in certain minor portions which conform to the 
Panjdb rather than to Hindustan, or where there are (?) Sikh settlers (as 
in parts of the Hissar, Karnal, and Umballa districts), the name of the 
crop is hart. The seeds are known apparently everywhere in the cis-Indus 
tract as banattla or banauli . The ordinary name for the actual cotton is 
generally rn or tut, but this word is primarily applicable to fluff of any 
sort, whether of animal or vegetable origin. The wild Gossypium of the 
Thandsar country is known to the Brahmans and Hindu Rdjputs as nurma, 
; n allusion possibly to its ritual use, or to the purity of the snowy bolls.” 

Several forms occurring locally are known by distinct vernacular names. 
Among these may be mentioned the nurma, above noticed by Mr. Drum¬ 
mond, and frequent in other districts. It is said to have a red flower, and 
a greenish seed, both of which characters distinguish it from the ordinary 
field crop, of which the flower is yellow, and the seed grey. This .so-called 
wild cotton, occasionally cultivated, is probably a form of G. neglectum, 
Tod., though the Deputy Commissioner of the Jhang District believes it 
to be of Egyptian origin. 

The Panjdb-Him a lay an forms appear to be hybrids between G. arbore¬ 
um and G. Wightianum. Aitchisorv s 462, collected in the Kuram valley, is 
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also of this nature, having a strong strain of the former. A specimen col¬ 

lected during the Gilgit expedition (No. 250) is, perhaps, the nearest ap- 
proach to G. herbaceum, which the authors have seen from any region 
within the Indian botanical area, * 5 

Mr Drummond, in an interesting note on the cotton of his district 
kindly furnished lo the authors, writes : “ The mass of the scrub of the 
^Jardak is Dhak (Butea frondosa), but species belonging both to the 
oiwalik and the Deccan type of flora respectively occur, and among 
these is a species of Gossypium, which I am satisfied is indigenous, or at 
least spontaneously produced from a remote antiquity. This .wild'cotton 
is well known to the modern inhabitants of the Nardak, by whom it 
appears to be called in their vernacular 'namin' or ‘ ban-narmaj and 
the staple is used by preference for making up the sacred thread of the 
Kulchattar Brahmans/’ The plant referred to is,,.in all probability—like 
the narma already mentioned—G. neglectum, Tod. 

The same writer continues, “ In the Karnal district the cultivators do 
not appear to distinguish with any precision special races or breeds of 
the cotton plant, but more than one race undoubtedly occurs. A red 
or pmkish flowered kind is not uncommon” (probably a cultivated form 
of G. neglectum) “ in the Panipat Tahsil, and in parts of the Karnal 
sub-collectorate. T. he Nardak field cotton is barely distinguishable ex- 
thfekets re ^ ards itS hablt » froro.the wild Gossypium"of the neighbouring 

“ The spontaneous form has an almost zig-zag stem, and a rather 
Hexuous habit, which obviously contrasts with the rigid and twiggy ap¬ 
pearance of the cultivated shrub. This habit is doubtless determined by 
the usual manner of growth of the wild cotton, which generally springs up 
inside a clump of hiun (Capparis sepiara, Linn.) or some other ol the 
prevalent shrubs.” 

During the past twenty-five years experiments have been steadily con- 
• ducted with exotic seed. It is unnecessary,in this place, to enter into an 
exhaustive consideration of these ; for a full account the reader is referred to 
Baden Powell’s Pan jab Products, 488-496, also to the Punjab cotton 
reports. Suffice it to say, that Mexican and New Orleans seem to have 
promised well, while the Sea Island, Egyptian, and Nankin races did not 
succeed# 

In 1875-76 attempts were made to introduce HinganghAt, but, appa¬ 
rently, with little success, for we find the Deputy Commissioner of Rawal- 
^Porting, “ , he people do not care for this variety, as they consider 
the cultivation costly and the yield scanty.” 

Soils and Method of Cultivation.— The soil of the Panteb appears 
fvine^W 0 ^ ^e well suited for the cultivation of cotton, if irrigated or low- 
lying and subject to inundation. Thus, Mr. Berkcly, in an interesting 

of 'the s°oi 11 S P hv 1 nT " 1 a ' COtt °2-ffi ,ti r ition near Delhi * writes > “ The selection 
ot ttie soi> by no means a difficulty ; all varieties of equally productive 

soils have appeared to me equally well adapted for cotton Tiui^ for 
instance, wherever sugar-cane, wheat, or gram grows luxuriantly it nri’v be 
expected that cotton will thrive equally well.” 

In the report on the settlement of the Jhang district it is stated that the 
crop grows best on the utdr wells in a strong loam.and that it does not 
succeed on sailab lands. _ Perhaps one reason for this is that the mode of 
cultivation in the latter is more slovenly, but even on good wells in saiidb 
lands the crop is said to be always lighter than in the uplands. 

Manure is frequently, but by no means always, applied. * The extent 
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to which irrigation was employed in cotton lands during the year 1888-89 
may be most conveniently shown in the following table: 


Irrigated by 

Flooded lands. 

Dry lands. 

Canals. 

Wells. 

Acres. 

Acres. 

Acres. 

Acres, 

231,900 

186,900 

21,600 

315,900 


The following extracts from Settlement Reports and Gazetteers may be 
quoted, as describing, with a fair amount of accuracy, the methods followed 
in the more important cotton-growing districts :— 

In the Gazetteer of Gurgaon it is stated that :—“ Cotton is sown on 
wells or where there are other means of irrigation, and on rain lands as 
soon as the first rain falls. The land is generally ploughed three or four 
times, the seed is sown broadcast, having.been first rolled in cow-dung, so 
as to separate the individual seeds : about eight seers go to the acre. Cotton 
sown on wells has to be watered’every fifteen or twenty days until rain 
falls; weeding is required three or four times; ten labourers will weed half 
a bigah a day for one rupee.” 

In the report on the settlement of the Jhang district, a long account of 
the methods pursued in the district occur, from which the following may be 
quoted :—“ The cotton of Shorkot, grown on the utar soil, irrigated during 
the hot weather months from jhallars , or by inundation from canals, is very 
good. Land intended for cotton ought to be ploughed up once beforehand, 
after the cold weather rains. It is then manured; all cotton land ought to 
be manured' but a good deal never is. The manure is spread and the first 
watering is given. If the samindar is lazy, he sows the cotton seed smeared 
in cow-dung broadcast. The land is then ploughed twice and rolled. If 
the samindar is industrious, he will plough the land twice to cover in the 
seed. I he well beds and water channels are then made. In Chiniot 
cotton is sown much earlier than in the two southern tahsils. Sowings are 
made from the end of Chait to the middle of Jeth (April and May). About 
32lb of seed per acre are used. Early sown cotton is ready to pick in 
Bhadron (August-September) ; all Bhadron pickings belong to the.tenant. 
The proprietor does not share in the pickings before the 1st Asstn iSep- 
tember-November) and he takes nothing after the Lohir festival, the 1st 
Magh (January-February). There is not much left after the 10th Janu¬ 
ary, but what there is the tenant takes. Very little mudhi cotton is 
grown in this district. There is not enough rain. Cotton is hardly ever 
grown alone. Melons, jowar, mandua, kangnia , swank are almost in¬ 
variably found in the cotton fields. Melons are sown with the cotton. 
The otfier crops are sown later on and are used principally for fodder. 
Jowar is hardly ever allowed to ripen, and the writer cannot remember 
ever having seen an instance of the other three crops ripening, the reason 
being that they are sown where the soil is hard and saline and not well suited 
for cotton. Hence the cotton is light and the deficiency is made up by 
the associated crop. In this district the crop is not usually ploughed after 
the bushes have reached some height. The fields are hoed and weeded 
and the jowar or other seed is then scattered broadcast in between the 
cotton bushes.' A watering is at once given and the seed usually germi¬ 
nates. Less mandua, kangni, and swank are grown in Chiniot than 
in the other tahsils. During the hot months cotton is watered every 
sixth day. In the early stages cotton is liable to be injured by drought 
and hot winds. Too much rain is also injurious to cotton. In 1878 the 
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rains were very unfavourable and the cotton on well lands ran greatly 
to wood. The bushes were very fine, but the outturn was nothing more 
than average. The ‘ tela 9 blight also attacks cotton. Early frosts do 
more damage than anything else. Two kinds of cotton are grown in this 
district, but the red-leaved plant is not often seen. The ordinary country 
plant is the most common.” 

The following description of the methods employed in Shahpur is also of 
interest, and may be quoted : “ Cotton has always been very largely 
grown in this district. Few wells are without their patch of two or three 
acres of the plant. More than this cannot ordinarily be set apart for its 
culture, as it is a crop that requires constant attention in feeding and 
watering. The seed is put into the ground in March at the rate of eight 
seers (16 lb) to the acre, and the pickings give an average of about one 
and a half maunds of cleaned cotton per acre. The same plants are often 
made to yield three crops, by cutting them down level with the ground 
each year after the cotton has been gathered; at the same time the soil 
is well ploughed up between the roots and manured.” 

Mr. Drummond, Deputy Commissioner of Karnal, has kindly fur¬ 
nished the following account of cotton cultivation in the Eastern Districts 
of the Panjdb :— 

“ In the Nardak, country cotton seems to have been cultivated from i 
an ancient period. It is usually sown on uplying patches (ordinarily 1 
clearings, or paddy reclaimed), on the edges of the water hollows, and 
watered by lift from natural hollows, or excavated reservoirs, or from 
aqueducts led out of these. In some cases these are fed from branches 
ot the Sarsuti and Chautang, on which numerous wide dams and similar 
works have been made to facilitate watering for different crops, but pri¬ 
marily rice, none of these being probably of high antiquity. 

“ Wells in the Nardak are rare, and confined for the most part to the 
environs of the village homestead. The cotton cultivation of the Nardak, 
in so far as it depends on these wells or on outlying wells, which are 
almost all of very modern origin, is an innovation. In fact, it is not un¬ 
common to find the husbandman irrigating his cotton plots from the 
village tank, though they may grow within a few yards of.a well, which is 
reserved for the tillage of manured wheat or tobacco. 

“ This is a very different condition of affairs from that which prevails in 
other portions of the district, where cotton is now grown. In the Khadar 
of the Jumna the cotton crop is mainly dependent on wells worked usually 
with the Persian wheel. In the belt again between the Jumna valley and 
the Nardak (comprised in the Bangar of the Karnal and Pan!pat tahsils), 
the cotton is almost entirely dependent on the Western Jumna canal 

u Wells in the Nardak arc, of course, restricted by the great depth of 
the water level, which slopes from 50 feet below the surface in the north 
of the Kaithal sub-collectorate, to over 150 feet in the south west corner 
of the >ame sub-division. The Nardak cotton is,perhaps, consumed almost 
entirely on the spot: but the canal-irrigated and Jumna valley outturn 
goes to swell the Khadar cotton supply of the Delhi market. 

“ Khadar 01 Khadir cotton is a commercial term for the produce of the 
districts (in the Panjab and North-West Provinces) on the Jumna from 
Umballa to Delhi, both inclusive. 

“ In the Eastern districts of the Panjab, cotton is grown on all but the 
lightest soils, but it prefers the more tenacious loams. It requires copious 
watering and certain seasons, but unless the water be drained off naturally 
or by artificial means at the proper juncture, the flowers and, consequent¬ 
ly, the pods, will suffer. Hence the Khadar is always more speculative than 
the result in the canal-irrigated uplands, or in the Nardak, notwithstanding 
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the fact that the cultivation in the last-named tract is so primitive .in its 
character. On the other hand, too strong a sun when the buds are form¬ 
ing is most adverse to the field. . The plants, if exposed at this stage to 
an excess of moisture, are drawn out and run to st^ilk. The blossom is 
then sparse and light, and of flowers produced, only a portion mature pods. 

“ T he usual time for sowing in the Jumna Khadar and the neighbour¬ 
ing uplands is just at the first heavy burst of the periodical rains, or from 
about the 20th of June to the 10th of July. But on land commanded 
by wells the seed is sometimes put in earlier. The practice of sowing irr 
March or even earlier, which is reported from some districts of the Pan- 
jdb seems to be unheard of in the Eastern districts. In these the wells 
and labour are not set free for cotton before April. 

“ Cotton is also raised as an unirrigated crop in parts of the Karnal 
and other Eastern districts, but nearly always in such a situation that 
the young plants can be watered, at a pinch, from a tank, or by catch- 
water drains leading from the waste. It is only in a specially favourable 
season that a cotton-patch can be left to the unaided rainfall. In the 
Eastern Panjab the soil is not always manured for cotton. In the Khadar 
it is often sown on what is known as sailaba or spongy land, too far from 
the village site for the transfer of manure; In the Nardak the grey loam 
does not require more manuring than it receives indirectly from collections 
of flocks and herds at particular stations; possibly the soil contains parti¬ 
cles of lime washed down from the Himdlayan formations near which the 
hill streams originate. 

“ The pods are picked from November to January. Near towns, and 
especially the large town of Panipat, the picking forms an occupation for 
the women of the more industrious classes of the cultivating lower orders. 
The hire is sometimes paid in cash; more frequently as a proportionate 
share of the day’s gathering. 

"The plan of sowing certain leguminous crops (chiefly species of Meli- 
lotus and Trigonella) with the cotton, as an after-crop to be used as fodder 
for well bullocks when the natural grass begins to fail, which is pretty gene¬ 
ral in the Central Punjab, seems to be unknown in the Eastern districts. 
This fact is probably due to the comparative richness of the pasture and the 
greater area of waste and fallow which still prevails, especially in the Kar- 
nil and Hissar districts. 

“ Cotton mixed with other crops is commonest in the Khadar of the 
Jumna (til, melons, and certain autumn pulses are the crops most com¬ 
monly sown with it), but throughout the Karndl district, and generally in 
the Eastern districts, san (Hibiscus cannabinus, Linn) is, as a rule, sown 
in strips along the edges of the cotton pastures, or in alternate ribbons 
with the main staple. The Karnal cultivators assign several explanations, 
more or less reasonable, for this practice, but cotton when so treated seems 
undoubtedly to have a better chance than when unprotected. Possibly the 
tail stems of the Hibiscus help to moderate extremes of sun-light and 
wind, but the primary object, as in the parallel case of gram being edged! 
with kasumbha (Carfchamus tinctorius), is likely enough to keep off ante¬ 
lopes and cattle, which the traditions of the Dharmdharti (home of the 
law, or Aryavarita) do not permit to be kept off by more vigorous mea¬ 
sures. 

“ In the eastern portions of the province cotton is one of those crops 
to which the system of agricultural association (land) is almost universally 
applied. Indeed, in those tracts in which the wells are over 40 feet in 
depth (in such districts as Karndl and Hissar), the cultivation of cotton r 
except by the combination of individual resources in the way of oxen, im¬ 
plements, and labour, would scarcely be practicable.” 
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Picking and Cleaning. —The following is extracted from a mono¬ 
graph on cotton manufactures in the Panj&b, 1883-84 : — “ Cotton is picked 
about November and December. The pods do not all ripen at the same 
time, and it is therefore necessary to go over the field several times. 
This work is chiefly performed by women. They are usually paid by a 
portion, generally one-tenth, of the cotton they pick. The pods are ex¬ 
posed to the sun and beaten to make the husks (doda) separate from the 
fibre. 


CULTIVATION 
in the 
PANJAB. 


Picking. 

177 


“The seed to which the fibre is attached is then extracted by a small 
hand machine which takes the place of the cotton gin. This consists 
of two rollers, one of which is generally cf iron and smaller thqn the other, 
which is of wood; but in some districts both rollers are stated to be of 
wood. By means of a spiral turn at the end of the iron roller, which en¬ 
gages a projection of the wooden roller, the two are made to revolve in 
opposite directions when the handle attached to. one of them is turned. 
The fibre {mi) is drawn through the rollers, while the seed {binola or varema ), 
which cannot pass between them is left behind. This machine, which is 
called belna , is capable of ginning about 12 seers of cotton in a day. At 
Multan a'steam cotton gin has been established . . * which employs 

70 persons. 

“In the Hazdra district there are at Pakhli some bclnns worked by 
water power. The belna- worker is commonly paid by receiving the 
cotton seed which he extracts, but sometimes receives cash. The opera- 
tion is also very frequently performed by members of the household of the 
person to whom the cotton belongs. In the census tables 3,257 men and 
1,345 women are recorded as cotton ginne r s, but these figures do not re¬ 
present the numbers really so employed. The cleaned fibre usually weighs 
one-third, the seed two-thirds, of the whole contents of the pod, but with 
inferior cotton the fibre is sometimes only one-fourth of the whole.” 

Seasons of Sowing and Picking* —The period of sowing occurs at dif¬ 
ferent times in different parts of the province, and is also largely regulated 
by the rainfall. In Gurgnon it is sown on wells, or where there are other j 
means of irrigation, from March to May, and on rain lands in June-July, as 
soon as the first rain falls. T he early-sown cotton begins to bear in August- 
September, the later in October-Novembcr, the plants continue to bear 
till they are killed off by frost. The early cotton has thus the great ad¬ 
vantage o^f ripening a month earlier than the other, and of being generally 
able to bring out all its pods before the frost comes. If the rains or hot 
westerly winds are excessive, the pods are said not to ripen. 

In the Shahpur district the seed is sown in March, but the process of 
gathering does not commence till October and lasts till the end of Decem¬ 
ber or even later. In other districts of the Panjdb, sowings, as a rule, go on 
from the middle of February to the end of March, and in well-watered 
lands to April and May ; on all rain lands they are much later. Picking 
ought always to be completed before January, owing to the danger of loss 
from frost. The crop is sent to market from January onwards, and is available 
for export, according to the means of transit, from January to May or June. 

Diseases.— Dr. Johnstone, in a valuable note on the blights of cotton 
communicated to the Agri-Horticultural Society of the Panjdb, described 
the crop as liable to four special pests, viz., (1) the larva of Helicopis cupido 
which attacks the young plant; (2) the larva of Deprescaria gossipiella 
(weevil) which infests the seed in harvest and is known as the “ toka ” 
by the natives; (3) a large hairy caterpillar ( bliungo) which attacks the 
leaves and stem on the approach of the rainy season; and (4) an Aphis 
which frequently attacks the crop in great quantities, and has, on several 
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occasions, greatly diminished the harvest. The disease produced on the 
plant by its ravages is known to the Panjabis as thela. and is character¬ 
ised by withering of the leaves and finally by the death of the plant. 

According to Dr. Johnstone the Aphis attacks crops on certain soils 
more readily than on others, hard, compact land being most favourable 
to the appearance of the insect, soft, damp, loamy soil less so, and sandy 
land least of all. 

_ Dr. Johnstone states that the following methods of treatment are 
efficient cures for these blights : — 

(1) The larva of Helicopis cupido may be put to flight by sprinkling 

ashes over the young plant. 

(2) The weevil can be killed by scalding the seed with hot water. 

(3) The large caterpillar, bhungo , has many natural enemies, being 

preyed on by starlings and other birds. If, however, they 
attain large numbers and become very destructive, they must be 
picked off the plants by hand. 

(4) Regarding the Aphis Dr. Johnstone makes the very interest¬ 

ing statement that “it does not •'exist in any cotton field grown 
in the* proximity of san hemp, and consequently recommends 
that hemp should be planted here and there along with the 
cotton. The Deputy Commissioner of Gujerdt, however, in for¬ 
warding Dr. Johnstone’s note, states that in his opinion the 
action of san hemp described by the latter requires corrobora¬ 
tion before being accepted as a proved fact. 

It is worthy of note, in connection with Dr. Johnstone’s theory, that in 
many parts" of the province a row of san is sowed round the cotton fields 
(cjf. p. 122). 

Cotton is said in the Muzaffargarh district to be subject to the follow¬ 
ing diseases : (1), tnuld, a blight that begins at the stem and spreads over 
the plant; (2), the soil becoming water-logged {soma); (3), a red worm 
that attacks the cotton in the pod. 

Yif.ld per Acre. —The yield per acre appears to vary very largely in 
different parts of the province, being returned as 260ft) to the acre in Mont¬ 
gomery, while in Jhelum it is shown as having been only 8oftj. Dividing the 
total outturn for 1888-89 by the total area, an average outturn of 137ft) per 
acre is obtained, an average a little lower than that of Sind and considerably 
above that returned for most other parts of India. 

The following are given as the average outturns per acre (for 1888-89) 
of the chief cotton-growing districts of the province : — 
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Mr. Drummond has kindly furnished the following note in explana¬ 
tion of the variation in the figures of yield per acre : i( This varies, through¬ 
out the province within wide limits, and even in the same district marked 
differences exist. A good Khadar plot, properly manured and steadily 
irrigated from a well, in a good season would probably produce as much 
as 40oIb to the acre. On the other hand, a Nardak patch, on which the 
same crop has been raised for some autumns in succession, will yield so 
little, should the reservoirs, from which it is usually watered fail, that the 
cultivator will not even expend, in picking it, the menial labour for which 
there may be a demand in some other direction. But the average outturn 
per acre in the eastern districts \n an average season should probably not 
be placed below 200II').” 

Cost of Cultivation.— Details are given in the subjoined extracts from 
the Provincial Cotton Report for 1882-83, but, judging from the remarks 
thereon they do not appear to be very reliable. It.is to be regretted that 
no more recent statistics are available :— 

“ The following tables show the cost of the cultivation of cotton in those 
districts from which detailed estimates have been furnished, distinguished, 
according as irrigation and manure are, or are not, together or separately 
applied ; also a detail of the cost of each agricultural operation on that 
class of land in which the cultivation is most complete, that is to say, land 
which is both manured and irrigated : — 

Statement showing the cost of cultivation of cotton in certain districts 
under the four heads A, B, C , and D , i.e., irrigated and manured , 
irrigated but not manured , unirrigated but manured , univrigated 
and unmanured . 
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“ The Deputy Commissioner of Muzaftargarh, Mr. Gladstone, finds that 
the tahsildars of hi 9 district, under the impression, apparently, that some 
return must be furnished for cost of cultivation under each of the heads 
A, B, C, and D, which the prescribed form contains, have not paid suffi¬ 
cient regard to the real state of the fact, which is that cotton is never 
grown upon unirrigated land in that district. It is not impossible that 
similar remarks might have been m^de of the returns of other localities. 
Asa rule, cotton is one of the crops to which the zemindar devotes all the 
resources of labour and fertilising material at his command, and unless 
he possesses sufficient of these, he will not attempt the cultivation at all. 
To this rule there are some exceptions, and among them may bfe instanced 
the districts of the Rawal Pindi Division, where this crop is largely 
grown with little care in unirrigated land, three crops being often taken 
off the same plants. 

“ In details the estimates differ widely from One another, and those 
for the same district in this report, and in the former one do not 
always agree very closely. To take the Karnal estimate, for example, the 
operation of ploughing before sowing is now reckoned to cost only R6 an 
acre instead of Rq as before, and those of picking and of cleaning to cost 
together only R9-2 as against R12. Again, nothing is put down in the 
present estimate for either watering or manuring after sowing, for which 
R2-8 and Ri-14 were charged in the former calculation, but the cost of 
the same operations previous, to sowing is increased from R1-4 and 
R2-8 to R2-8 and R4 respectively. The district report contains no ex¬ 
planation of the differences; but since the cost in Karnal, as reported 
of the first and last operations, vis,, ploughing and cleaning, was, and 
still is, far above what it is said to be in any other district, it may be in¬ 
ferred that the present year’s figures are a nearer approach to accuracy 
than those given before. The produce per acre of uncleaned cotton in 
Rohtak and in Gujerat is given as only two maunds. This is evi¬ 
dently an under-estimate, for • the resulting cost of production of a 
maund of uncleaned cotton is thereby raised to a figure which would leave 
the producer a considerable loser, as a comparison with the prices per cwt. 
of uncleaned cotton in the same districts will show.” 

Mr Drummond has furnished the following note on the subject of cost 
of cultivation : — 

♦‘ This in the Eastern Panjdb is peculiarly difficult to estimate, owing f or 
one thing to the system of co-operation to which reference has been made 
under a previous head. The calculations usually furnished from the 
province to the Agricultural Department appear frequently to include too 
many items. For example, ploughing ana manuring cannot be said to 
cost the bulk of the cultivating owners and fixed tenants of the Eastern 
districts any sum appreciable in currency. 

“On the other hand, if the cost at which a capitalist could effect the 
same operands ,s to be taken, then there are several items which 
should be me hided in addition to the value of labour; notably a proportion 
of interest at the market rate on the original cost of well-sinking and 
other items which the zemindar would recognise as included, such °'is the 
share given in kind to menials and artificers for their general conirihnt ^ 
to his farming work. Where Persian wheels are usedXs is a material 
consideration. 1 1<U 

“ In the case of Ullages which enjoy canal irrigation from the Western 

Jumna Canal, the cost of irrigation can be pretty accurately estimated 
and if to this important item, there be added an estimated figure for the 
value of labour and depreciation of stock, and a further percentage take 
for miscellaneous expenditure, the cost per acre of raising uncleaned cotton 
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fit for the Delhi market (and excluding-, therefore, cost of delivery to the 
broker) cannot exceed Ru or R12 at the utmost. The market value of 
the manure, if added, would hardly bring the total estimated cost to more 
than R13 or R13-8. 

Analysis of Last Year’s Trade. —The total exports in 1888-S9 
amounted to 295,976 cwt., of which 96,281 cwt. went to Bombay, 44,121 cwt. 
to Karachi, 42,123 to Calcutta, and 108,988 cwt. to other provinces and 
presidencies. Of the last mentioned quantity much the greatest propor¬ 
tion went to Sind, smaller quantities to the North-Western Provinces and 
Oudh, Bengal, Bombay, and Rajputana. As already stated, it is highly 
probable that a considerable unregistered export road trade exists between 
the Panjab and the North-West Provinces, more particularly Agra. In 
addition to the above, 1,304 cwt. were exported across the frontier to Kash¬ 
mir, and 3,159 cwt. to Sewestan, Tirah, Kabul, Bajour, and Ladak. The 
total imports were very unimportant, amounting in all to only 1,889 cwt., 
to which the North-West Provinces and Oudh, Rajputana, and Central 
India, Sind, Karachi, Calcutta, and Bengal contributed small quantities, 
while the largest amount, viz., 880 cwt.-; was imported across the frontier 
from Kashmir. 

8 . CENTRAL PROVINCES. 


References. — Kept, on Cotton by Chief Commissioner, C. P., Sept . 1889 • 
Carnuc Rcbt • on operations of Cotton Dept., 1867-1869; Annual Reports of 
Cent Prov. and Berar Cotton Dept.', Reports, Agri. Dept.; Cotton 
Reports Rev • & Agri. Dept.; Exp. Farm. Reports; Administration 
Reports in many passages\; Settlement Reports .— Jubbulpore, 87 1 ;Chanda , 
81, 96 00 , n 3 { Wardah, 63 , 67 , 75 ; Roe pore, 56; Nursingpore, S 3 ; 
Baitool, 77; Saitgor , 3 ; Nimar , /, I 93 -J 9 S; Nagpore (, Supp .), 272; 
Upper Godavari, 36 ; Morris, Godavari Dist.,68 / Gazetteer {1870),>6, 64, 
ns, 13 1, 1 36 , 168, 204, 212, 327 , 33 1, 36 S , f7 s Ji6; Agri.-Hart. Sac of 
India, Transactions, V., Proc ., 65; Journals {New Senes),/., Proc., Ixi. 

Review of the Area, Outturn, and Consumption. 1 lie total area 
under cotton in these provinces during the year 1888-89, as will be seen 
from the table (p. 56) was 613,348 acres. As already stated in commenting 
on the facts regarding Hinganghdt cotton, the area has markedly fallen off 
within the past twenty years. Thus, about fourteen years ago, the cultiva¬ 
tion averaged 800,200 acres, five years ago it dropped to 688,400, while in 
the last five the average has only been 608,800 acres. The total outturn 
in the year under consideration was returned as 351,923 cwt. of cleaned 
cotton, giving an average yield to the acre of 64' 2 lb. A comparison of the 
total imports from all sources, 8,756 cwt., with the total export, 170,130, 
shews the net export to have been 161,374 cwt., which, when deducted from 
the above given total production, leaves 190,549 cwt. in the provinces for 
local consumption. When distributed over the population of 9,838,791, this 
amount gives an average per head of nearly 2*2fb, or, taking Indian cotton 
cloth at 4-J yards per tt>, about 9-5 yards of cloth to each individual. In 
giving the above figures calculated from available information for one year, 
however, it would be urged that in these provinces, as elsewhere, they are 
only approximations, and are open to several sources of grave error. Thus, 
in a communication from the Government of the Central Provinces, dated 
1889, it is stated 

jst— That the outturn cannot be precisely ascertained, as the statistics 
of area on which it is compiled are in most cases only estimates, 
and sometimes extremely rough ones. 

2nd —That, granted the estimate of production is correct, the conclu¬ 
sions as to its consumption are justified only on the assumption 
that the exports and imports by road, of which no statistics ate 
available, balance each other. 
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3 rd —That the years of production and of trade statistics do not cor¬ 
respond. 

An interesting calculation, subject, however, to the above errors, is made 
in the same report, from which it would appear that the total consumption 
per head in these provinces, of local and imported cotton and cotton cloth, 
is approximately 3*i8Ib, while the production per head is 3*228) per head. 
This shows that, on the whole, the provinces consume as much as they 
produce. 

A considerable portion of the amount above calculated as available for 
local consumption is annually consumed by the cotton mills of the province, 
of which there are three. Thus, in 1S89* these mills are stated to have 
worked up 91,021 cwt. of raw cotton, leaving approximately 100,000 cwt. 
for hand-loom manufactures, mattresses, wicks, &c. 

Districts where grown. —The cotton country, of the Central Pro¬ 
vinces lies on the left bank of the Wardha river. In the north, where the 
river debouches from the Satpura Hills, the cotton cultivation covers a rich 
but narrow strip along the bank. This strip widens as it proceeds south¬ 
wards until It ultimately attains a width of some 50 miles. The well- 
known mart of Hinganghdt may be said to be situated where the cotton 
field is widest ; but the whole plain, though capable of producing cotton, 
is not entirely occupied by it, for wheat and joioari alternate with cotton 
fields. After reaching its greatest width, the cotton country again nar¬ 
rows, until at last, in the south of the Chanda district, it is lost in the en¬ 
circling brushwood and jungle. 

The districts in which the cotton crop is of most commercial importance, 
are Nimar, Wardha, Chhindwara, and Nagpur. The rainfall in these 
provinces is very much lighter on their western border than elsewhere, and 
it is in the western districts that cotton is most profitably grown. In Chanda, 
which supplies the mart of Hinganghat with what is reported to be its finest 
quality of cotton, the kind known as jari, is also produced. The follow¬ 
ing figures represent the average area under cotton, during the three years 
1885-1888, in the above-mentioned chief cotton-growing districts 
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Races of Cotton. —As already stated the greater portion of cotton grown 
in these provinces belongs to the growth known commercially as Hingan¬ 
ghdt; indeed, this race is the only one of importance from a trade point of 
view. It occurs in two different forms, one of which is known as bani, the 
other as jari. The former is longer in staple and commands a price equal 
to that quoted for any other Indian cotton; the latter is whiter and freer 
from leaf but of poorer staple. Botanically, both races are forms of G. 
Wightianum, Tod. t the inferior form shewing degeneration through hybrid¬ 
isation with G. neglectum. In the remarks under G, arboreutn a passage 
has been quoted regarding Seoni district, from which it will be found that 
G. neglectum is cultivated under the r mie manua , and G. arboreum as 
deo (p. 9). Here, as elsewhere, however, numerous experiments have been 
made with the object of attempting to introduce cottons of a higher class. 
In 1882-83, Broach cotton was planted at the Nagpur Experimental Farm, 
but the results appear to have been unsatisfactory. It suffered much from 
a drought which prevailed in that year, and afforded no remunerative 
yield. In 1883-84 experiments were commenced at the Government Farm 
with New Orleans (G. hirsutum), and Upper Georgian cottons (G. barba- 
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dense), which have since been continued with fairly good results. Parallel 
experiments were made with the fibre obtained from these and with that of 
the bani and jari country or Hinganghat cotton, by the Managers of the 
Cotton-Mills at Nagpur and Hinganghat, witltthe following results :— 


Compara- ' 
tive va- < 
lue of, 


Nagpur Mills 
Hinganghat 
Mills 


New Orleans. 
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Georgian. 
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Hand- 
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Hand- 
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Hand- 
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Hand- 

Saw- 

ginned. 

ginned. 

ginned. 

ginned. 

ginned. 

ginned. 

ginned. 
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8 

8 

8 

8 

8 

8 

8 

8 

75 

55 

75 

73 

73 

70 

55 

5<5 

70 

68 

78 " 

73 

78 

75 

61 

60 


The above-cited figures are of considerable interest, shewing, as they do, 
how markedly the New Orleans form-of. G. hirsutum deteriorated in value 
after being saw-ginned, while the Upland Georgian, on the other hand, 
was, if anything, improved by the process, and the Indian cottons were 
only slightly damaged. The high value of the better class of country 
cotton is also worthy of notice. A recent communication from the Manager 
of the Khdndesh Experimental Farm contains the information that the 
short-stapled jari now fetches almost as good a price as the bani , owing 
to its containing a higher percentage of fibre to seed, and to its purer white 
colour. A continuation of the cultivation of American cottons demon¬ 
strated that New Orleans was unsuited for the climate and soil of the 
provinces, but that Upland Georgian was capable of yielding very satis¬ 
factory results. It was proved to give a fair crop,— 173m on manured, and 
from 71 to 1 life on unmanured land,—and to produce a strong, good 
staple superior to the best Hinganghdt. In 1880, over i,ooolb of seed of 
the Upland Georgian cotton were distributed to the rayats in the Wardha 
district, and the resulting crop appears to have been highly esteemed 
both by the cultivators and cotton dealers. 

Mention is made in several reports on the cotton of the Central Provinces 
of a khaki cotton which is grown in small quantities, and is consumed 
locally, none coming into the market. This is probably Nankin cotton 
(G. religiosum. Conf. with pp. 16-17). 

Cultivation :—Soils, Seasons, &c. —The following description of the 
“ cotton soil ” of the Central Provinces, extracted from the Central Provinces 
Gazetteer, may be of interest, since the soil seems to be one of the best in 
India for cotton cultivation, and, at the same time, appears to lend itself 
readily to the growth of one of the best races of American cottons 

(< The black soil or regar, or, as it is not uncommonly called, the ‘ cotton 
soil,’ forms one of the most marked varieties in these provinces. It is the 
common soil of the Deccan, Mahva, Narbada valley, &c. It varies greatly 
in colour, in consistence, and, with these, in fertility, but throughout is marked 
by the constant character of being a highly argillaceous, somewhat calcareous, 
clay, very adhesive when wetted, and from its very absorbent nature expand¬ 
ing and contracting to a very remarkable extent, under the successive 
influence of moisture and dryness. It, therefore, becomes fissured in every 
direction by huge cracks in the hot weather. It also retains a good deal of 
moisture and requires therefore less irrigation than more sandy ground. 
The colour of this soil, often a deep and well-marked black, with every 
variation, from this to a brownish black, would appear to be solely due to 
an admixture of vegetable (organic) matter in a soil originally very clayey. 
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PROVINCES. 
Soils. 


Thus, deposits of precisely the same character as.this regar are being formed .CULTIVATION 
now at the bottom of every jhil in the country, and throughout the very CENTRAL 

area where the regar is best marked, it is by no means an uncommon . 

thing to find the slopes of the small hills or undulations formed of more 
sandy reddish soil, while the hollows below consist solely of the finest regar . 

This appears to be due to the more argillaceous and finer portions of the 
decomposed rocks below being washed away by ordinary pluvial action from 
the slopes and accumulated in the hollows, where this finer mud forms a 
soil much more retentive of moisture, and which therefore rapidly becomes 
more impregnated with organic matter, and is often marshy. Regar can 
thus be formed, wherever a truly argillaceous soil is found, audits gene¬ 
ral, but by no means universal, absence over the metamorphic and other 
rocks is easily accounted for by the fact that these rocks for the most part 
yield sandy, not clayey, soils. It is never of any very great.depth, and ex¬ 
cepting when re-arranged by rivers in their recent deposits, is therefore 
never met with at any great distance below the surface. 

“ Obviously formed from the re-arranged wash of the older and more 
widely-extended soils we find large areas of very fertile soil, consisting of 
clays rather more sandy than the older alluvium, and not therefore so black 
or adhesive. Though rarely formed altogether of the true regar soil, it fre¬ 
quently contains a large proportion of this mixed with other clays and sands. 

Every intermediate form of soil occurs, and it would by no means be an 
easy task to distinguish them all. From an agricultural point of view, it is in¬ 
teresting to see how exactly the limits of certain kinds of cultivation coincide 
with the limits of these marked varieties of the alluvial deposits of the coun¬ 
try. 5 ’ (Central Provinces Gazetteer, 1S70, xlvu , xlvii .). An analysis of the 
soil shows its composition to be as follows: silica, 48*2; alumina, 20*3 ; 
carbonate of lime, 16; oxide of iron, 1 ; water and organic matter, 4*3 
per cent. 

Methods. —The soil is prepared for sowing in May to June,'the seed is 
sown in June, picking commences in November to December, and is com¬ 
pleted from February to March. 

The following account of the method followed is extracted from the Cen¬ 
tral Provinces Gazetteer, 18701 “Cotton is sown and reaped about the same 
time as jowar. As it does not early obtain any considerable height it 
requires more weeding and banking up with the kolfa (bullock hoe). 

The process of gathering the pods is a most negligent one, most of them 
being allowed to drop and get discoloured on the ground. It is the worst 
feature, perhaps, in the husbandry of Nimar, but the cultivators urge in ex- 
cuse, that it would not pay to keep people running up and down the cotton 
fields every day for a month or so, when so little is grown and the return 
so small. The process of cleaning is the same as in other parts of the 
country ” 

It is encouraging to note, that though the total area under cotton 
in the Central .Provinces has diminished of late years, improvements are 
being ehected in the methods of cultivation and gathering. Weeding is 
more carefully attended to than it used to be, and many cultivators are said 
to have adopted a system of light, but careful, manuring, which, as noted 
above, greatly increases the crop. 

Yield per Acre. —The following figures are giver, by the Government 
of the Central Provinces as the average outturn of cleaned cotton per acre 
during the three years ending 1887-88 

Jabalpur, 36*48Bb; Narbada, 43’5glb, Nagpur, 61 *33& ; Chhattisgarh, 

32* 1 gib. 

In 1870, Mr. J. G. Fraser of Gopalpur, Jaunpur, reported the results of 
cultivating Hirganghdt cotton by transplanting from a broadcast sowing 
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made in the rains. The.yield was 376ft per acre of cleaned cotton. The 
reports on the samples published by the Agri.-Horticultural Society 
pronounced the staple to be very good, silky, of good length and strength, 
measuring a little over 1 inch, while the average'Hinganghat is 1-4 inch. 

.. Profit of Cultivation. —It is difficult to arrive at any¬ 

thing like an exact estimate of the total cost of cultivation, and of the profit 
derived per acre. Assuming the value of the total production, however, to 
be proportionately equal to the value of the exports, we have 170,130 cwt.: 
351 . 923 , cwt: R37,31.382 : R77.59.934i which last figure when divided by 
the total area gives an average value of Ri 1 per acre. The profit deriv¬ 
able ‘com this sum would appear to be in most cases considerably less 
than that from wheat, linseed, or jo-mar. 

Analysis of Last Year’s Trade.— Of the total production of 1888-80 
*??•« 353,923 cwt., 170,130 cwt. is returned as having been exported. Of 
this, much the largest proportion went to the port of Bombay for export 
57,237 cwt. is shewn as having gone to the province of Bombay excluding 
the port, and smaller quantities to the North-West Provinces and 
Oudh, Berar, Rajputana and Central India, Bengal and Calcutta. The 
imports are unimportant, amounting to only 8,756 cwt. The chief amount 
Bombay ' fr ° m Berar ’ th ® North - West Provinces and Oudh, and 

9. NIZAM’S DOMINIONS. 

Review of the Area, Outturn, &c.— The average area duriner the 
five years ending 1885-86 (the last period for which figure!are available) was 
!,016,565 acres, yielding 307,002 cwt. Statistics for road traffic not beimr 
. 1C n f, ex P° n can be approximately arrived at only from the 

hSanrhL L k' 'Jr 0 ™ 6 acce P t,n ? the road exports and' imports as 

balancing each other On this assumption the net export in 1888-89 was 

in *W Wt ’ ° f c eaned cotton. Taking for granted that the production 
in that year was approximately equal to the average of the five years 

ffiL. d v, he a JT°" nt Ioft for local use would have been 225,160 cwt. 

Otiuf so„rr!f n? rab f ly in ,. exces ? of the '°cal consumption estimated from 
otncr sources of information,^^., 131 000 cwt. (Note ok T?* 

howete^t U may * £»* outtn^singl 
nowcver, that the exports representing, as they do, those bv rail nnlv 

tionoTtlreTonf and a tlT" try n SUC t ? S Hyderabad, but a small propor- 
IhU Ji 1 kil Ik * u d that ’ ln a11 P robal >ility, the exporLs by road mav more 
than double the above amount. Indeed/in the “ Note on Cotton ’’ the 
total exports are said to average 300,000 cwt. With such imperfect data 
useless!^’ ^ Calcu,atlon 33 t0 the amount consumed per head would be 

confute ^ ^Sa^”^ cwt! of" ckLe^Son^nnu^ly.' 6 ***_ f ° 
am’s Dominions th « *Nugger 

ui der -^ AST ^ BAR s ! rade .- —R ail- borne imports during the year 

cwt. came from BrhT 6 / 6 ? * nsi £^ ,ficant - Of the 687 cwt. imported, 677 
The rail-hnrn?. mba ^ 6cwt * from Madras, and 4 cwt. from Bombay port, 
wasdesp ,vhed .a e n^°\ tS amounted tc 82,529 cwt., of which 38,609 cwt. 
t -nea to Bombay port, and 7.429 cwt.to the seaports of Madras 
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for shipment; 30,226 cwt. went to the presidency of Madras, and 6,265 
cwt. to Bombay. Besides these registered exports, however, a large 
amount is exported byroad to the Central Provinces, Bombay, Berar, and 
probably also to Madras. 

10. BENGAL. 

References.— A Selection of Papers sticking the measures taken since 1847 CULTIVATION 
to promote Cotton Cultivation i?i India ( Parliamentary ), PI. I; Hunter, In 

Orissa, II, , 45, 134, App. iv. ; Medlicott, Hand-book on Cotton for Ben- BENGAL. 

gal ( 1862 ) ; Reports by Director of Land Records and Agriculture ; 

Rcpt. by the Govt, of Bengal , 1876, 1878 ; Correspondence on Gult • of 
Cotton in the Sanderbands / Agri-Hort. Soc. of lnd., Trans., II., 111, 

132, iso ; V., ST, 52 , 187 ; VI., 106, 239 , 244 ; VII., Proc., 17 ; Journals 
(Old Series), III., 9, 69, Sel. 291 ; IV., 92-/05, 135 , 151-172, 241-248 ; 

V., 197-205 ; VII., 287-292 ; XI,, 414-42t, 434 - 44 °, 49T-5T3, S34-5SO ; Proc. 
xvHi., xii., 29-76 , 212-264, 273-286, 325 - 329 - 

Review of the Area, &c.—I n the absence of agricultural statistics, 
for the Lower Provinces, it is not known what is the exact area under cotton. 

It is, therefore,, necessary to accept as approximations the following statis¬ 
tics for 1876-77, which have been extracted from a report furnished by the 
Government of Bengal in 1878 :—There are, as far as can be ascertained, 

162,000 acres under cotton cultivation in Bengal, yielding 138,800 cwt. of 
cleaned cotton.*’ Accepting the above figure of acreage as correct, and 
the total outturn as, approximately, .139,000 cwt., the average yield per 
acre would have been g6tb. 

In the year 1888-89 the net export amounted to 3,562 cwt., which 
would have"left from the accepted average outturn 135,438 cwt. as avail¬ 
able for local consumption, or *2 ilb per head of population. This small 
figure may either be due to an unaer-estimate of outturn, or to the fact 
that the increasing use of foreign twist and doth is gradually but surely 
driving locally-grown cotton out of the bazdrs and is thus leaving a greater 
amount available for export. 

Districts where grown. —The largest area under cotton cultiva¬ 
tion is in the district of Sarun, in which 31,000 acres were estimated to be 
under the plant during 1876-77. In the same year the Chittagong Hill 
Tracts came next in importance with 28,000, then Cuttack with 20,000, 

Lohardugga with 15,000, Durbhanga with 12,000, Midnapore with 10,000, 
and Manbhoom with !0,000 acres. But, although Sarun is shown to have 
had the largest area under cultivation, the outturn was not sufficient even 
for local requirements. The largest outturn was in the Chittagong Hill 
Tracts, where it amounted to 50,000 cwt.; next in order came Midnapore, 
with an outturn of 12,800, Cuttack with 12,500, and Julpigori with 10,300 
cwt. 
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In the General Administration Report for 1882-83 the following addi¬ 
tional particulars are given :— 

“ The cultivation of cotton is not of very great importance in any of 
the districts of Bengal, with the exception of the Chittagong and Tipperah 
Hill Tracts, Cuttack, and Julpigori. In the plains of" Bengal, which are 
so fertile in other produce, the production of cotton is an inconsiderable 
industry, and nothing is exported, while much is imported from the North- 
West Provinces. The cotton grown in Bengal is in fact insufficient for 
the requirements of the people and has to be supplemented by cotton 
brought by land or river from the west, and by an increasing importation 
of English piece-goods. 

“Generally speaking,then, it maybe said that the*production of cotton 
does not form an important industry of the cultivators in Bengal. It is 
cultivated, not as an article of commerce but, for the sake of variety 
and for domestic use, only the agricultural classes preferring strong ! 
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home-spun cloth to the less durable machine-made European piece-goods 
procurable in the bazar. There is no anxiety on the part of the cultiva¬ 
tors to extend or improve the cultivation of cotton/’ ( General Administra¬ 
tion Report , 1882-83.) 

The last paragraph of the above extract appears to take. a rather too 
gloomy view of cotton culture in Bengal, for both the exports and cul¬ 
tivation appear to have increased during the past few years. 

In his report for 18 86 - 3 7 (page 8;, the Director of Land Records 
and Agriculture writes as follows : — “ Cotton was formerly grown ex¬ 
tensively in the Dacca and Mymensingh districts, in a large tract of 
land, the soil as well as the physical aspect of which are very well 
suited to the cultivation of the plant. The cotton raised here, though 
rather short in staple, was the finest knowm in the world, and formed 
the material out of which the very delicate and extremely beautiful 
Dacca muslin was manufactured. Since the decline of that celebrated 
fabric, the cultivation of cotton has almost entirely ceased in this tract. 
Considering the high price that cotton fetches in most parts of Bengal 
and the Improvement which has been effected in the yield by the intro¬ 
duction of some of the best American varieties, the cultivation of this im¬ 
portant crop may be revived in the locality with great advantage/’ 

Racbs or Cotton. — Though this province gives its name to the most 
extensively cultivated of all Indian cottons, Bengals,” it appears probable 
that much of the locally-grown cotton, most of which is used for home con¬ 
sumption, docs not belong to G. herbaceum in any of its forms, as defined by 
the Flora of British India . It is needless in this place to again enter into 
a consideration of the plants which produce the finer staples of Mymen¬ 
singh and Dacca, a full account of which will be found in the descriptions 
of G. arboreum (pp. 7-13) and G. herbaceum (pp. 25-29). Suffice^it to say 
that, besides the ordinary hybrid forms of the G. herbaceum series, G. 
neglectum. Tod,, almost in its type form appears to be largely cultivated, 
especially in the eastern parts of the Low r er Provinces. 

Numerous experiments have been made in Bengal, as elsewhere, with 
the object of introducing exotic seed. For a description of the earlier 
and more energetically carried out of these, the reader is referred to the 
article on G. barbadense, also to the exhaustive literature on the subject 
contained in the publications of the Agri.-Horticultural Society of India, 
above cited, and to PVTr. Medlicott’s Cotton Hand-book for Bengal . 

The following extracts from provincial reports, relating to the 
attempts made in later years, may, however, be quoted. It will be seen 
that recent experiments have been chiefly directed towards the introduc¬ 
tion of Nankin cotton : — 

" It having been brought to notice that a species of indigenous khaki- 
coloured cotton is grown in Durbhanga, Chittagong, and Hill Tipperah, 
it was thought that the cultivation of Nankin cotton would be most 
likely to succeed in these or in the neighbouring districts. Arrangements 
have accordingly been made for the experimental cultivation of Nankin 
cotton in Mozufterpore and Hill Tipperah. It has been found that this 
cotton can be grown with success in the Government Estate of Khoordah 
in the Orissa Division. ” {Agricultural Report , Bengal , 1883-86.) 

At the Burdwan Rdj experimental station “ eight different Varieties 
of cotton were experimented upon. The plots were manured* with bone- 
meal at the rate of i,o8oB> per acre, with the following results : — 

“Nankin gave a yield of 37oJfb; Deba Lonacinu, 97-JTb ; Lonacinu, 
4- 3 Tb ; Kapasia, 1561b; Upland, 136Jfc; New Orleans 1501b; Hill Tippe- 
rar^and GArc Hills failed to germinate. 

c It will be noticed that, unlike previous experiments in Burdwan and 
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unlike experiments made in other districts, very good results were 
obtained with Nankin cotton this year in the Burdwan farm. The plants 
looked quite healthy, and proved more hardy than any other varieties 
experimented upon. They have put forth new shoots and leaves, and a 
second crop is expected. Experiments on the cultivation of Nankin 
cotton were also tried in Mozuiferpore and Hill Tipperah, but without 
success. Mr. Sen at first tried Nankin cotton as a winter crop, and, as 
such, it did not germinate ; but planted in the beginning of the rainy 
season, in drills 30 inches apart, and manured with bone-meal. Nankin 
cotton, as the figures quoted above show, gave very good results. I do 
not, however, think it will ever be extensively grown in Bengal. ** ( Agri¬ 
cultural Report , Bengali 1886-87.) 
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It appears probable that the anticipation in the last paragraph will 
prove correct. The growth of Nankin cotton in sever.a! districts of Ben¬ 
gal is not unknown. Cotton of the natural khaki colour is grown ex¬ 
tensively in some districts of the Patna Division. In 1883 khaki- 
coloured cotton seed was obtained from the Government Experimental 
Farm at Cawnpore and distributed to the Commissioners of Burdwan, 
Chittagong, Bhagulpore, Orissa, and Chutia Nagpur for experiment 
in their respective divisions. The results of the trials reported by them 
were not very promising. Thus in the report on the trials in Manbhoom 
it is stated that “Dr. H. W. Hill sowed broadcast the pound of seed 
received by him. Only a small' portion germinated, and the cotton 
produced was of small quantity and of a brownish red colour. Dr. Hill 
thinks that the khaki cotton is a hybrid between Gossypium herbaceum 
and G. barbadense.* He says that a species of this plant, if not indi¬ 
genous, is cultivated to some extent in parts of Patkom and Burrabhoom, 
chiefly by the Sonthals, who call it khurtiah kapas , in contradistinction 
to hnrawali kapas, or white cotton. The colour of this khuruah kapas is 
of a much lighter shade than that of the khaki cotton experimented on, 
and the Sonthals spin and weave it into a sort of coarse cloth. The 
species found in the district is considered by Dr. Hill to be a hybrid of 
Gossypium herbaceum. ,5 + In the {report from the Commissioner of 
the Orissa Division, it is stated that the khaki-coloured cotton is liable to 
hybridise, which, to a great extent, destroys the uniformity of^the colour. 
In the agricultural report for 1887*88, Nankin is said to have yielded 
59.llb per acre, Lonacinu, 2701b, Upland 135, and New Orleans 162. 

Soil^ and Method oe Cultivation. —The following information is 
chiefly extracted from the report on cotton published by the Bengal Gov¬ 
ernment in 1876:— 

I. Rajshahye and Kuch Behar Division. —The cotton plant is 
found within the following four districts of this division— Rajshahye, 
Bogra, Julpigori, and Darjeeling, but can be said to be cultivated only 
within the two last-named districts. 
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In the Darjeeling district, the cultivation is almost entirely confined to 
the Terai at the foot of the hills, where the cultivators are the Mechis 


and Dhimals, who inhabit the jungle tracts near Nuksurbari, Adulpore, 
Kyna-noka, and Champasari, and also the country west of the Tcesta 
and north of the Julpigorf district. Virgin soil, or, at the least, land for 
the most part with jungle growth, is selected, of sufficient elevation to 
secure natural drainage. The land is prepared from February to April, 


* If he received the fortr. generally known as G. religiosum he was probably not 
far from correct in that opinion.— Ed. 

t It is one of the hybrids of G. neglectum.— Ed. 
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during which months the jungle is cut down and burned, this being the 
sole manure received by the plant. Sowing commences in April and 
extends to June, the crop being gathered in February and March. Occa¬ 
sionally cotton is sown in the Indian corn and bTindoi dhan fields, these 
crops being cleared off in succession before the cotton has ripened, but 
this plan is seldom resorted to, as the Mechis do not, as a rule, raise 
their own food supply, but purchase it 'wich the proceeds of their cotton 
crops. As the cultivation at best is very rude, a second crop is scarcely 
ever raised on the same field : for this reason the cultivators select virgin 
or fallow soils, depending upon nature to make up for their laziness. 

In the Tulpigori district cultivation is similarly carried on by the 
Mechis and Gdros, who grow it on high lands near the foot of the 
hills in the Mynagore tahsil, and in the Buxa sub-division. The land, 
naturally rich, is cleared of jungle, turned over a little with a dao , and 
the seed is sown. Sowing time lasts during May and June, and the crop 
is picked in February and March. 

In the northern parts of the Rajshahye- district the rayats grow a num¬ 
ber of scattered cotton plants in their mulberry fields; on an average there 
are not more than, say, 50 or 60 plants in a bigha. 

II. Dacca Division. —No cotton is now grown in this division for 
external trade, the very little that is cultivated being entirely used for 
home consumption. The imports are, however, considerable, chiefly from 
Chittagong, Assam, Hill Tipperah, Sylhet, and the North-West Prov¬ 
inces. 

In the district of Mymensingh proper, and on the skirts of the Modhu- 
pur forest, on that laterite soil where fine qualities of cotton were formerly 
grown in sufficient quantities to make Dacca muslin world-famous, a lan¬ 
guid and badly-tended cultivation is still maintained. The produce sup¬ 
plies the looms of a few weavers at Bazitpore and Polsia, in Attia. 

A small amount of cultivation is also carried on in the Lallmye range 
of the Tipperah district. Patches of ground are cleared by burning the 
jungle, and turned up with the Tipperah kodal or hoe. The seed is 
sown in March and April, and the crop is gathered in December and 
January. 1 he variety grown is known locally as bhuta or bhunta 

III. Chittagong Division.— Little or no cotton is grown in the Chit¬ 
tagong district itself, but in the Hill Tracts the crop is extremely important 
It is grown both on lofty hills and low lands. The climate is damp, the 
soil varies with the situation of the jinn on which the plant is reared. 
Sowing takes place in May after the first heavy shower of rain. If 
however, much rain falls immediately after the crop is sown, there is danger 
of the seed rotting in the ground, before germination takes place. Heavy 
showers in the latter part of September may also cause much damage to 
the pods. The description of cotton grown is termed phulshuta, the fibre 
of which is short but soft and very pure in colour. To what extent Rox¬ 
burgh’s G. obtusifolium is cultivated in the Eastern division of India the 
authors are not prepared to say, but samples of that variety of G. herba- 
ceum have been seen by them from the Naga Hills, Chittagong, and 
Burma. 

IV. Patna Division.— This division contains the largest cotton¬ 
growing district of Bengal, vis. y Sarun. In this district cotton is grown as 
a secondary crop, the seed being sown broadcast in fields prepared for 
other crops. Westerly winds with moderate rains are favourable to its 
growth; continued easterly winds are injurious and are supposed to favour 
the appearance of the boll-w'orm. 
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The chief cottons of Sarun are known locally as—I, Bhagtha ; 2, Bho¬ 
chri ; 3, Jathua ; and 4, Kockti. The first three forms are called col¬ 
lectively Bysakhi . being harvested in Bysakh (April), the fourth is called 
Bhadoi, being harvested in Bhado (August). The latter is sown in January 
and February, the first three in June and July. It seems probable that the 
crops reaped in the hot weather are approximately typical forms of G. neg- 
lectum, Tod., the others conditions of the hybrid which yields the com¬ 
mercial “ Bengals." In Gya three kinds are distinguished, vis., braisa or 
bungn , rerhia, and bhochri, of which the first is the most valuable, but the 
second most grown, since it yields a greater outturn. Two forms chiefly are 
grown in Mozufferpore known as bhogla and bhochri, the former of which is 
the better. An exotic called beloti (possibly Peruvian cotton) is also grown, 
to some extent, round houses. In Durbhanga very little is grown. The 
crop recorded is of three kinds, kockti , bhoera , and bhogla. Of these, the 
first is very much prized, as the cloth prepared from its floss is very lasting. 

It is sown twice a year, first in October to November, second in February 
and March. The first crop is uncertain, the second seldom fails. 

The authors find it impossible to relegate all the forms distinguished 
by the above vernacular names to their respective species, varieties or 
hybrids; they have, however, mentioned them in the hope that some or all 
may be collected and botanically identified. 

V. Bhagulpore Division. —In this division cotton is generally grown 
either with other crops, or on the boundaries of fields, as a hedge. & It is 
never irrigated. In the Sonthal Pergunnahs it is grown on second class 
upland soil in company with serguja or til. The samples from this division 
seen by us are G. neglectmn, Tod. 

VI. Orissa Division.— -In the Cuttack district two sorts of cotton are 
grown, locally distinguished as achua and haldia. The former is preferred 
to the latter, as it contains a greater amount of fibre in proportion to the 
seeds, and the staple is finer, softer, and more glossy achua is grown on 
lower lying ground, a small part of the area being irrigated. Haldia is 
cultivated on higher lands near dwellings. The latter is probably G. neg- 
lectum, 7 W, the former a condition of G. herbaceum. Small quantities are 
annually raised in Puri and Balasore, but neither of these districts is of suffi¬ 
cient importance to call for description. 

VII. Chutia Nagpur Division. -Cotton cultivation is not carried on 
on an extensive scale in any part of this division. The people generally 
grow it in small patches in their baree or homestead lands, or in the jungles 
on variable areas only partially cleared. Many villages and tracts lying 
on the. borders of rivers possess very fine alluvial soil which probably (with 
irrigation) would yield very fine crops. But the people do not care to 
grow cotton as a staple of trade, preferring those crops, such as cereals, 
which give them least trouble. 

The principal cotton-growing district of the division is Palamow. In 
Chutia Nagpur proper, the most important cotton cultivating locality is 
Biru, where the staple forms one of the main sources of income to the 
people. In the Sili and Tamar pergunnahs to the south-east of the district 
a large quantity of the better class of irrigated cotton is produced. 

In Hazaribagh, Singhboom, and Manbhoom the outturn of cotton 
is small, and is entirely used for home consumption. Specimens seen 
by the authors from the last-mentioned district belong to fe. neglectumi 
Tod . (see p. 8). 

Seasons of Sowing And Reaping.— The information given below of 
the time when cotton is sown and picked is taken from the report by 
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the Government of Bengal in November 1878, since later particulars are 
not available:— 


District. 

When sown. 

When picked. 

Midnapore 

Chittagong Hill Tracts 
Durbhanga 

Sarun 

Cuttack 

Lohardugga 

Manbhoom 

(May or June. 

(.October to November. 

April and May. 

J October. 

( May or June. 

J June and July. 

(. anuary or February, 
f une and July. 

\ November and December. 

C October, 
t June. 

( May to July. 

1 September to December* 

September to March. 
February to June. 

November and December. 
August and September. 
March and April. 

April and May. 

August and September. 
October and November. 

May and June. 

April and May. 

November to January. 
October to December. 
February to April. 


Yield per Acre. —According'to agricultural returns the average yield 
all over the presidency is gilb per acre. The returns for various dis¬ 
tricts, however, show great differences. Thus, in Mymensingh, the outturn 
is put as high as 476Tb per acre; in the Chittagong Hill Tracts it is said to 
be 2oolb; in Midnapore, 1441b; in Manbhoom, golb; in Cuttack, 7olb; in 
Lohardugga, 561b; in Durbhunga, 30th; and in Sarun, only 20 to 24ft per 
acre. 

It is difficult to explain why such great variation in yield should exist 
in neighbouring districts, in which the method of cultivation and soil do 
not necessarily greatly differ. At the best, however, the figures are only 
approximations, and must at present be accepted for want of better. 

For the yield of various races experimentally grown in the Burdwan 
Raj Experimental Station in 1886-87, see p. 134. 

Cost and Profit op Cultivation. —In the Bengal Government 
Report already referred to, the cost of cultivation, and selling price of 
cleaned cotton per cwt., is given for three districts as follows ; — 



District. 




Outturn 
per acre. 

Cost of 
cultivation. 

Average 
selling price 







per cwt. 






lb 

R 

R 

Burdwan . 

• 

• 

. 

. 

120 

*7 

18 

Bancoorah. 

. 




J 125 

10 

| 20 

25 

Julpigori . 

. 

• 

• 

• 

i. 5 o 

120 

6 

16 


Ahe piofit in Burdwan would,according to these figures, be a little over 
R2, in Bancoorah about R7-8, and in Julpigon R10-12. These figures 
are the only ones available, but cannot be accepted as representing the 
state of matters in Bengal generally. 

Analysis op the Trade.— The total imports into the province, exclud- 
mg Calcutta, amounted to 119,755 cwt, of which 19,492 cwt. came from 
Calcutta, 06,599 cwt. from the North-West Provinces and Oudh, 21,963 
cwt from Assam, 6,541 cwt. from the Pan jab, 986 cwt. from the Central 
1 ruvmces, 29 cwt. from Berar, 94 cwt. from British Burma, and 12 cwt* 
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from Madras ; 4,029 cwt. were also imported by trans-frontier routes from 
Nepal and Sikkim. 

The total exports from the province were 123,317 cwt., of which 120,219 
cwt. went to Calcutta, 152 cwt. to the North-West Provinces and Oudh, 
89 cwt. to Assam, 7 cwt. to the Pan jab, I cwt. to the Central Prov¬ 
inces, 7 cwt. to British Burma, and 2,842 cwt. by frontier routes to Nepal 
and Sikkim. 

The above figures have been derived from the rail and river statistics 
published by the Revenue and Agricultural Department, and from the Ben¬ 
gal statement of Sea-borne Trade and Navigation, and, consequently, do 
not include road traffic. The exports from Bengal to Calcutta are mostly 
from Dacca and the other parts of Eastern Bengal. Details of the pro¬ 
portions contributed by the principal districts for the past three years" are 
given below :— 


CULTIVATION 

in 

BENGAL. 

Trade. 


Whence exported. 

18S6-S7. 

1887-S8. 

1S 88-89. 

Dacca ....... 

24-Pergunnahs ...... 

Chittagong. 

Furndpur ....... 

Noakhally . . . . • . 

Rungpur ....... 

Hooghly ....... 

Nuddea.. 

Muttra. 

Other districts in 

21,583 

13.723 

6,659 

5 , 9^9 

4,562 

2,884 

4,307 

1,956 

Nil. 

2,482 

4,109 

39,368 

20,233 

20,54s 

7,819 

4,700 

4,183 

6,444 

1,710 

Nil. 

1,661 

b 358 

53,286 

16,629 

21,474 

9 ,Si 4 

8,875 

3 , 5*2 

4,543 

1,836 

6,489 

1,995 

759 


The above figures to some extent include road returns which have not been 
embraced by the foregoing statement. From the table it will be seen that 
exports from Bengal to its chief town are gradually increasing, the increase 
being most marked in the case of Dacca and Chittagong.' It is difficult 
to determine how much of the increase in the case of the former is depen. 
dent on re-exports of cotton imported from other provinces, and railed to 
Calcutta. In the case of Chittagong the increase is probably due to an ex¬ 
tension of cultivation and increase of outturn in the Chittagong Hill Tracts. 

11. ASSAM. 


References. Dart ah. Note on Cotton in Assam. 1885 f A i(ri-Horticultural 
Society of India , Journals: (Old Series), IV., 20/ ; VII., ; IX, 
* 5 /, 336 - 3^2 ; (NewSeries), III., Sel. 35. ' ** 5 ' 

Review of tiie area, &c. — Owing to the absence of an establishment 
for registering agricultural statistics over the greater part of the province 
it is almost impossible to frame an accurate estimate of the area under z 
particular crop. This difficulty is said by Mr. Darrah, the Director of 
Land Records and Agriculture in Assam, to be particularly intricate in the 
case of cotton, a crop which is almost unknown in the plains of the A^am 
yalley where alone the rudiments of a registering system are to be found 
In the hill districts, on the other hand, where no such system of anv kind 
exists, the crop is a very important one. The figures given below are there 
fore, at the best only fair approximations to the actual state of affairs The 
total area under cotton in Assam duringthe year 1888-89 was returned as 
40,588 acres. The total outturn in the same year was 54,^0 cwt ok-mo- 
the high average yield of i 5 oib per acre. Deducting the net exporffrom 
the total outturn the amount available for local consumption is seen to have 


CULTIVATION 
in 

ASSAM. 

2Q5 


Area. 

206 


G. 206 































mtSTfiy 



*. Dictionary of the Economic 


<SL 


GOSSYPIUM. 


Cotton Cultivation in 


CULTIVATION 
In . 
ASSAM. 
Area. 


Districts. 

207 


been 28,593 cwt. I his, divided by the population, gives the consumption of 
home-grown cleaned cotton at o*678) per head. The Director of Land 
Records and Agriculture, commenting on this figure, remarks, “At first 
sight the figures, thus obtained, appear ludicrously wrong. But, though I 
do not contend that they can be trusted, or even that they possess any 
value, I would submit that they are not so absurd as they seem at first 
sight to be. A very large proportion of the population in Assam wears no 
indigenous cotton whatever—traders, officials of all ranks, tea planters, es¬ 
tablishments, garden coolies,.pleaders, priests and their disciples , well-to-do 
Assamese, and, in fact, all but the very poorest classes, probably never use 
indigenous cotton at all. Silk is largely worn by all respectable Assamese, 
and, if cotton cloths are required, they are usually of English make. Indi¬ 
genous (Assam grown) cotton is probably in littledemand, except amongst 
the hill tribes who mainly grow it/’ In the same report the average con¬ 
sumption per head in the Gdro Hills is stated to be 3*i 7 lb, in Cachar 
2-64, while in Nowgong it is returned as only o*2ilb. 

Districts where GROWN.-The extent of cultivation in the several 
districts of the province may be learned by the following extract from the 
Monograph on Cotton in Assam, written, in 1885, by the Director of 
Land Records and Agriculture :— 

I. Assam Valley .—“ In the plains patches of cotton are met with here and 
there. The Miris of Lakhimpur and Sibsagar grow a little for their own 
domestic consumption. In some mauzas of the northern frontier the cul¬ 
tivation of cotton on the lower slopes of the Bhutdn hills, and in the light 
soil at their foot, used once to be carried on extensively. It was known^as 
B aY \ cultivation, and the Chapaguri mauza in Kamrup was once famous 
r u ’ *V he district some cotton is grown in the hilly portions 

01 the bidli and Bijm parganas. In Kamrup jhuming (removing jungle 
for purposes of cultivation) js carried on for cotton to a limited extent 
on that portion of the Khasia hills which is included within the district. 
I he only district in. the Assam valley which grows cotton largely is Now- 
% or }&' } exception is due to the fact that the range of the Mikir hills 
is included within its boundary. The Mikirs grow cotton, not only for 
domestic consumption but also for export, and boat-loads of it mav be 
weather”^ d ° Wn the K ° pi 1 and Kollon g towards the close of the cold 

. 1 Vi Sur u? V i' l l e y~ 7“ Similarly, in the Surma valley, cotton is only occa¬ 
sionally cultivated m the plains districts. The Mikirs and Tipperas grow 
some by ' jhuming in pergunnah Mulagul in Sylhet. About 50 acre!* arc 
supposed to be under cotton in Sunamganj. ' 0 c 

1 ^ rea uad ?. r ?° tton in Cachar is high, but that is because the district 
inc hides the sub-division known as the North Cachar hills, which are 
really a portion of the Central Assam range. Here cotton is largely grown 

KuW s POt Thf K- ° Cal “"sumption, by hill Cacharis, Nagal and 

Kukis. The Sadr sub-division grows but little cotton ” b 

conon in thfnHtn- Alt ?& ether . ^"’ever, the cultivation of 

--..ton m the plains districts of Assam is, with the exceotion of (hit in 

Nowgong and the North Cachar Hills, totally insignificanf In the rcff u. 
S tStronfrn 6 Said - n 1 V j *,° b . e cul,!Vat d at J ; but where the slopes 

testes? - the borders ° f these districts cou ° n 

_ _ } Y; Cultivation in the hills.—" In the three hill districts of the province 
ana thr. sub-division of North Cachar, however, the case is quite different. 
va-,i’vt raP & e ° f “UP*.which extends from the head of the Brahmaputra 
ern-t -ri E con " nes °f Mymensingh cotton is nearly everywhere a staple 
_ 1 * 1 ne one exre ption is the high plateau of the Kh 4 sia hills where the 
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climate is too cold. The Gdros grow it in very large quantities. The 
inhabitants of the Khasia and Jaintia Hills carry down hundreds of maunds 
every year to Ivamrup and Nowgong. The Ndgas (Lhotas and Reng- 
mas) export partly to Nowgong, but principally to Sibsagar.” 

As already stated the figures of outturn and area in the hill districts of 
Assam are based on calculations which are open to grave error. They have 
been arrived at as follows:—“The usual system has been to ascertain, by 
enquiries at the various submontane fairs, the quantity that has been ex¬ 
ported in a given year. An addition is made for the amount taken out of 
the country by traders who do not visit the fairs, and also for the amount 
believed to be locally consumed. The result gives the probable quantity 
produced. This is divided by the assumed outturn per acre, and an esti¬ 
mate of the area is thus found.” 


CULTIVATION 
In 

ASSAM. 


Races op Cotton.— Mr. Darrah, m the report above quoted, writes as 
follows :—“ The varieties of cotton are not numerous, but the names by 
which the crop is known differ from district to district, and peculiarities of 
soil, climate, and method of cultivation, have no doubt produced diver¬ 
gences from the original type. It is not easy, therefore, to say exactly how 
many really different kinds there are. Roughly speaking, there are two 
well-marked forms 


“(i) The large-boiled high growing cotton, known as dhdl (white 

m T nl-liifViniir nr. .. 7.., J. I.. 4.1. ~ M _ LI--._* 7 . ? 


flowers) in Lnkhimpur, as bogakapdh in the Maiuli, as khungi deva in 
Cachar, as ktl in tne Gdro hills, and as borkapdh {lit large cotton) in 


Nowgong. This is probably also the same as the bhugai of Sylhct. In 
Nowgong, this species is growm on level ground, has a smaller number of 
seeds than the second variety (mentioned below), can be ginned more easily, 
can be plucked twice a year instead of once, and bears for three seasons! 
The kil of the Ga.ro hills is very nearly the same, except that the crop is 
annual, that it is grown everywhere on the hill-s.des, and not confined to 
level ground, and that it'ean only be plucked once a year. The pods are 
very large, sometimes as much as eight inches in length, and when they 
burst the contents come out in a cataract of cotton which gives a field the 
appearance of being covered with snow. This variety is, however, not as 
much in request for ordinary purposes as the smaller kind. The fibre is 


Districts. 


By calculations carried out on this plan in the case of the hill districts, 
and by the imperfect system of registration in the case of the plains, the 
following figures have been arrived at for the year 1888-89 :— 

District. 

Area under 
Cotton. 

Total outturn 
of cleaned 
Cotton. 

Sylhet.. . . 

Cachar . . 

GoAlpAra. 

Kdmrup . *. 

Darrang .. 

Nowgong ........ 

Sjbsagar.* 

Lakhimpur. 

KhAsia Hills. 

Gdro Hills. 

NagA Hills. 

Total • 

Acres. 

2,714 

8,9 56 

M45 

1,059 

96 

2,089 

34 

5 

3,324 

20,866 

Not reported. 

Cwt. 

3,634 

12,794 

3,38o 

473 

128 

932 

45 

6 

3»oS6 
_ T 33,534 

Not reported. 

40,588 

58,011 
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said by the trade to be harsh and to twist badly. It is better adapted for 
mixing with wool than for any other purpose. 

“(2) The small, round-boiled species, known as shet (reddish flowers) in 
Lakhimpur, as thumsa in Cachar, as ukynphad in the Jaintia hills, and as 
horu kapdh (lit ., small cotton) in Nowgong possibly identical also with the 
chotsd of the Angdmi Ndgas. This species is sown annually, and can 
only be plucked once a year. The Lakhimpur variety has pale reddish 
flowers. That grown in the Jaintia hills is said to be the best cotton pro¬ 
duced in the province. Its thread can be more closely woven than that of 
other kinds. The Naga hills variety is rated lowest of all, being very 
short in the staple and coming into, the market in a very dirty condition. 

« There is a pale khaki variety in Cachar and Manipur known as khnn - 
gajas in the former and as tissi?ig anguangba in the latter district. The 
pods are not a uniform khaki , but contain a few white threads here and 
there.” . . , f , 

It is difficult to determine to what species all the above mentioned kindc 
belong. The large boiled, high grown cotton, however, is in most cases 
probably G. neglectum, Tod.; /n the case of the Gdro hill cottton it certain¬ 
ly is so. Specimens which have been.seen by the authors are perfect types 
of that species, and have the very large ovoid bolls referred to by Mr. 
Darrah. The statement that the cotton of Lakhimpur (dhdl) has white 
flowers is curious, and would suggest its being a form of G. neglectum 
with which we are not familiar. It may be noticed, however, that G. arbo- 
reum is said by certain authors to occasionally bear white flowers. The 
large-boiled cottons of Majuli, Cachar, and Nowgong are probably all 
botanically identical with that of the Gdro hills. 

Turning to the second form described by Mr. Darrah the difficulty is 
greater. The chotsd of the Ang£mi Nagas is undoubtedly G. herbaceum, 
var. obtusifolium; the small cottons of Cachar, the Jaintia hills, and Now¬ 
gong are probably also forms of G. herbaceum or G. Wightianum, Tod.; 
while the shet of Lakhimpur would appear, from its reddish flowers, to be a 
small round-boiled form of G. arboreum. The khaki variety of Cachar 
and Manipur is probably indigenous cotton, not Nankin. 

The authors are indebted for the following descriptions of the nature of 
soil, methods of cultivation, cleaning, &c., to Mr. Darrah’s valuable report 
dated September 1885 : — 

Soils and M anures. —“ Cotton is most generally grown on forest clear¬ 
ings known as j/items . The hill-men, as a rule, prefer bamboo and grass 
to tree jungle. The latter is more difficult to work, does not burn as 
thoroughly, and leaves obstructions in the shape of stumps and logs. 
The Ktikis of Cachar, however, appear to prefer making their clearings in 
timber, and the Mikirs of Nowgong choose young forest, with saplings 
when they can. The soil should be calcareous, and the situation sunny. In 
the Garo hills a species of small, bamboo grows with great luxuriance, and 
the soil on which ft is found is invariably selected, if the other conditions 
for cultivation are favourable, No manure is ever used, except the ashes 
of the burnt jungle. One reason why the bamboo is so appreciated by the 
Garos is that ;t burns with much more completeness than tree jungle, and 
therefore affords better manure.” 

Method of Cultivation.— Hoeing. —“Landis never ploughed for 
cotton, except in the few places where it is grown in the plains. In these 
the ground is ploughed three or four times, and then hoed once, the latter 
process being considered indispensable in Mangaldai. A trench for drain¬ 
age is usually dug round the plot. The hill-men always use the hoe, as the 
slopes on which cotton is grown are too steep for cattle to be employed. 
Moreover, between the stumps of trees and the haif-burned logs which 
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often litter the ground, a plough could not be worked. The Ndgas generally 
give two hoeings, the Tipperahs and Garos none at all. The other tribes 
generally hoe once. The jungle is usually cut in the cold weather and al¬ 
lowed to dry on the ground. It is burnt in March or April, and then, as a 
rule, hoed. As soon as possible afterwards the cotton is sown. It is scattered 
broadcast generally, not put down in drills. The Tipperahs and Garos 
have a different custom. After the burning Is finished, they go over the 
land with a pointed stick, and making small holes in the ashes drop a seed 
into each. In Cachar a similar process is employed, the seed being dibbled 
in with a pointed stick called kuar. In the first year only one kind of 
seed is placed in each hole. The soil is not further disturbed. It is ferti¬ 
lised by the ashes on the first shower of rain. If the rain is delayed, the 
value of the ashes, as a fertiliser, diminishes considerably.” 

Associated Crops.— “The associated crops are usually broadcast rice 
and til. But some forms, eg,, thumsd of Cachar, are always sown 
alone. The other varieties are also sometimes sown alone; but, as a general 
rule, other crops are mixed with cotton,—mustard, Indian-corn, chillies, 
bnnjals, linseed, jute, water-melons, are all used according to the wishes or 
convenience of the cultivator. But dhu dhdn (unirrigated, broadcast rice) 
is the most commonly associated crop. In the Garo hills, the usual practice 
is for dhu dhdn to be sown broadcast the day after the fire. When the 
shoots show themselves above ground, the vacant spaces become apparent 
and these are sown with cotton in the manner already described. The 
Rengma Nagas sow the cotton broadcast, with dhu dhdn , the cotton seeds 
and the dhdn being mixed up in the same basket. The reason for asso¬ 
ciating a second crop with cotton is said to be that the latter ahvavs crow* 
best if shaded in the beginning. ,s y 6 

Occupancy. “A jungle-clearing is rarely cropped for more than one Occupancy 
season with cotton. In the second >ear upland vice is often sown alone 212 
and when the crop has been gathered the jhum is usually abandoned. If 
there is suitable land available in reasonable quantities, the clearing is not 
. resumed for ten years. In no case is it re-occupied until at least five years 
have elapsed. No rotation of crops is ever observed. In Cachar in the 
second year the paddy straw of the previous year is burnt off, and the 
land having been cleaned and turned over with the kuar , rice and sesa- 
miim mixed are sown broadcast. A few days later Indian-corn and cott' 
mixed with earth are sown, and the ground is kept weeded till Au' k0 c. 

I he Indian-corn ripens in July, the rice in August, the sesamum in Nov¬ 
ember, but the cotton not till December. A similar course is followed in 
the third year, and in the fourth the land is abandoned. The Angami 
Nagas, however, frequently crop a clearing with cotton for two or three 
years, according to the richness of the soil. The variety of dhu dhdn I 
known as tidi is generally sown by them the first year, while in the second 
year the kind called teke is usually planted. The Rengma and Lhota 
Nagas, who are the principal cultivators of cotton in the NAga hills, never 
crop a clearing with cotton for two successive years.” 

Irrigation and Weeding.— “ Irrigation is hardly ever practised 
though occasionally required. The land is usually weeded once or twice 
rarely oftener. W hen the crop germinates, sacrifices of eggs are offered 
by tnc Mikirs to the god Longlo Ahi. Similar ceremonies take place 
when the plucking begins.” 1 

Plucking.— 4 * Plucking generally begins about November. It is usu¬ 
ally over in January. Kunghideva is plucked from time to time as the nods 
open and burst. With thurnsa the plucking is u- ually made once for all 
1 he borhapah of Nowgong is plucked twice-once in December and lanu- 
ary, when the crop is called bataria hapdh, and once in May, when the 
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produce is known as jetharia kapdh . As a general rule, plucking lasts 
for about a month and a half, and usually an interval of six days is 
allowed to elapse between each picking.” 

Diseases and Injuries. —“ Cotton suffers considerably if rain holds off 
for long after it is put into the ground, as much of tjie seed does not then 
germinate. On the other hand, heavy rain, when the plant is well grown, 
rots the stems, and if the pods have formed, injures the cotton within. 
Cloudy and damp weather is always injurious, except at the very begin- 
ning, and for this reason the sunniest spots are invariably chosen. Insects 
also do a good deal of injury. Whole crops are sometimes destroyed by the 
chtlapok of Lakhimpur, the phalo ihinghi of the Nowgong Mikirs, and 
the niitchy of the Ndga tribes. White ants often cause serious loss in the 
Jaintia and Ndga hills.” Mr. Darrah unfortunately does not state what- 
these pests are, of which he gives the vernacular names. 

Yield per Acre. —Mr. Darrah writes, “The average produce of 
cleaned cotton per acre is a very difficult question to solve. From the 
nature of the crop, the experiment must extend over a considerable time, 
and it is impossible to have the field under trial watched night and day. 
Several experiments have, however, been made. Twelve of these in the 
Jaintia hills, on plots of a quarter of an acre each, yielded a minimum 
outturn of 80ft ol cleaned cotton to the acre, and a maximum of 304ft, the 
average being 171ft. The Cachar estimate is 160ft of cleaned cotton per 
acre.^. In Nowgong experiments made by Inspectors of Police on areas of 
one bigha, gave an average of 150ft of cleaned cotton to the acre. In 
Sibsagar the estimate is 128ft ; in Godlpara, 378ft to 450ft of uncleaned 
cotton, or about 150H) to 180ft of cleaned. The latest and most careful 
experiments in the Gdro hills, made upon four acres of land, gave 507ft of 
uncleaned cotton to the acre. At the Garo hills proportion of 20 seers 
cleaned cotton to the maund of uncleaned, this would give nearly 260ft of 
the former to the acre. Even at 16 seers tc the maund, the produce 
reaches the high figure of 202ft. Accordingly, for the whole province, 
1501b of cleaned cotton to the acre may be assumed to be a fairly accurate 
estimate.” 


The figures of average outturn for the several districts in 1888-80 are 
returned as follows :— 


District. 

Average out¬ 
turn in lb. 

District. 

Average out¬ 
turn in lb. 

Sylnet .... 
Cachar .... 
Goalpara • 

Kamrup , 

Darrang 

Nowgong 

* 5 ° 

160 

262 

50 

150 

50 

Sibsagar 

Lakhimpur . . , 

Khasia Hills . . 

Gdro Hills 

Naga Hills , 

150 

150 

104 

180 

Not reported. 


Regarding the proportion of cleaned to uncleaned cotton, Mr, Darrah 
writes:-* In working this out, the original figures, which of course 
shew uncleaned cotton, have been converted into cleaned on the assump¬ 
tion that five maunds of the former will yield tw r o maunds of the latter. As 
a matter of fact, this estimate is rather under, than over, the mark. Using 
: he orc hnary native cotton gin, repeated experiments have given the out¬ 
turn as 17,17$, and 18 seers to the maund, whereas the proportion assumed 
above is only 16 seers to the maund. The Deputy Commissioner of the 
.' : e *P er ’ me n'ing with an English ginning machine, gives 20 seers 
e maund as the.correct proportion. On the other hand, experiments 

G. 216 



























MINlSr^ 





in 

ASS A id* 


Cleaning:. 

217 


tried in Sylhct, with the view of making the export business pay, give an CULTIVATION 
outturn of but 16 seers to the maund. It may, therefore, be assumed that ,n 
a proportion of 2 to 5 is certainly notin excess of the fact.” It may 
be remarked in passing, that for most other parts of India a pro¬ 
portion of 3 to 10 is accepted as the maximum. The yield of cleaned 
cotton from uncleaned, in the case of G. arboreum, however, is probably 
greater, and since that species produces a great part of the cotton of 
Assam, Mr. Darrah’s estimate may possibly be, as he says, not over the 
mark. If this be the case, Assam is particularly suitable to the cultivation 
of cotton, for not only is the proportion of fibre obtainable from a given 
quantity of uncleaned cotton larger than in most other regions, but the 
yield of the latter per acre is also much greater. 

Cleaning. —The process employed in cleaning cotton is thus described 
by Mr. Darrah The first step in the process of manufacture is cleaning, 

j.t?., separating the fibre from the seed. This is usually done in Assam by 
an instrument called neothani in Upper, and neotka in"Lower, Assam. It 
is exactly the same in principle as the charkt of Upper India, and consists 
of two horizontal rollers, one dose above the other, generally both of wood, 
mounted on an upright stand. One end of one roller is formed into a 
screw, which catches a projection in the other and causes both to revolve 
in opposite directions when the handle at the other end is turned. Some¬ 
times the ends of both rollers are alike and screw-shaped. The cotton 
passes through being caught by the rollers, but the seeds, being unable to 
get through the narrow slit, are left behind. Sometimes a comb, formed 
of the teeth of the Bhorali fish, is used to partially clean the cotton be¬ 
fore it is passed through the neothani. Experiments have shown that 
this machine gives a result of from one seer to two and a half seers of 
cleaned cotton per diem. The cotton must be dried well in the sun before 
bung ginned, or the outturn will not be good. In some places the seed is 
utilised as cattle-food. In the parts of Kamrup near Gauhati it is a 
regular article of sale. Its price in the neighbourhood of Tura in the Garo 
•hills is 10 annas a maund. But this is not general. It is usually flung 
away as useless. If it were of more value in this country, it is probable 
that less uncleaned cotton and more cleaned would be exported. But 
partly owing to the scarcity and dearness of labour here, partly owing to 
the small value attached to the, seed, together with the fact that labour is 
comparatively cheap in Calcutta and the seed there largely in demand, 
cotton is exported chiefly in the uncleaned state.” 

* After being cleared, the cotton is subjected to a process of beating 
(ahuna) by means of a bow-string, in order that the fibres may separate 
and become loose enough to be spun into thread. The bow ( dhanu) is 
usually a piece of bamboo, about three feet long ; the string {Joy ) consist¬ 
ing of a twisted strip of the outside of the midrib of a plantain leaf. The 
bow is usually held so that the string may touch the cotton. The string 
is pulled and let go, and the vibration separates the fibres. The principle 
is precisely the same as that used in most parts of India.” 

' The ™ ls l ?° special caste in the province, like the Dhunia of the North- 
Yv estern 1 rovinccs and the Ptnja of the Panjab. whose occupation it is to 
prepare cotton for spinning in the manner described. Each household 
scut' hes, 1 i the process may be so called, as much cotton as it requires for 
its own purposes. 

Nearly all the cotton exported from Assam is uncleaned, probably 
owing to two reasons ;—(1) that local labour is too dear : (2) that the seed 
is of much more value in Calcutta than it is in Assam. In any case the 
fact is certain that cleaning cotton for export with the native hand-gin 
does not pay. With the European machine gin, however, the case is differ- 

10 G. 217 













<SL 


CULTIVATION 

In 

ASSAM. 

Cleaning. 


Packing. 

2 X 3 


Trade. 

219 


ent Mr. Darrah states that in 1885-86 there were two working European 
gins in the province-one at Tura in the Garo hills, the other at Doboka in 
Nowgong, each admirably placed for working the cotton of the Garo and 
Mikir hills, respectively. The machines have been found capable of turn¬ 
ing out one maund of cleaned cotton a day, each realising a daily profit of 

°*Reports from Calcutta, however, tend to shew that, though the Emery 
gin may be worked profitably, the fibre is considerably diminished in value 
bv its action. Thus, in one case a bale of hand-ginned cotton was found 
to be worth R21 per maund, while the same fibre, saw-ginned, was valued 

2t ^ciu^g.—A ssam cotton is not, as a rule, made up into the heavy half- • 
compressed bales commonly met with in other parts of India, but is pack- 
ed either in conical baskets or in small bales for transportation by coolies. 
The former are packed as follows “ The basket having been lined with 
leaves of the tar a plant is placed upright in a hole in the ground. One man 
fill? it with cotton, while another treads down the fibre. When filled, some 
leaves of the tara are placed on the top, and the whole firmly bound down 
with strips of bark or cane. A basket thus packed is called dang , by the 
Mikirs, and usually weighs half a maund.” In the plains instead of these 
dang a the small bales above alluded to are generally made. They are sus¬ 
pended to the ends of a stout bamboo which is borne on the shoulder. 

Analysis of the Trade.— I. Inter-district Trade.— “Thetrade in 
cotton is partly inter-district and partly provincial. The registration of the 
former is carried on at a few police-stations, but no attempts have as yet been 
made to summarise or elucidate the figures. The registration is really too 
partial to throw much light on the character of the trade. It is known, how¬ 
ever, that the plains districts purchase largely for local consumption at the 
marts at the foot of the hills. The GAro hills supply GoAlpara and parts of 
Sylhet. The Jaintia and Lower KhAsia hills meet the wants of South KAm- 
rup and North Sylhet. Jaintia Hills cotton also goes down to Nowgong and 
parts of Sylhet. Darrang is supplied, like the greater part of Nowgong 
itself, by the Mikirs. North Cachar cotton goes into Nowgong, by the 
Doyang and Kopili, and also into the plains of Cachar. The NagA hills 
export to Sibsagar and parts of Lakhimpur. In all these transactions 
human beings are the beasts of burden, except when boats are used. Pack- 
buliocks are unknown, and ponies are not used for the purpose. The hill- 
men carry down the fibre, nearly always uncleaned, in conical bamboo 
baskets, which they support by a plaited cane strap across the forehead, 
partly on their heads and partly on their shoulders.” “ The plains people 
carry cotton in small bales suspended to the ends of a stout bamboo, 
which is borne on the shoulder. Boats are used when the trade route 
coincides with a river, and considerable quantities are floated down to 
the more important riverine marts. Wheeled carriage is absolutely un¬ 
known, and long strings of camels, laden with heavy, half-compressed 
bales, such as are so frequently met with in the cotton districts of Upper 
India, are never seen in Assam. 

II . External Trade.— “The export trade by boat is registered at 
Dhubri for the Brahmaputra, and at Bhairab Bazar for the Surma valley. 
The steamer traffic, which is inconsiderable, is known from the returns fur¬ 
nished by the steamer companies.” 

In the year under consideration the total exports amounted to 29,435 
cwt., of which 21,964 cwt. went to Bengal, and 7,471 cwt. direct to Cal¬ 
cutta. The imports were unimportant, amounting to only 3,671 cwt., of 
which 40 cwt. came from Calcutta, 89 cwt. from Bengal, and 3,533 cvvt, 
by tran<’- frontier routes from Bhutan, Hill Tipperab, and the Lushai Hills. 
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12. MYSORE. 

Reference.— Gazetteer, 26 , 57 ,• //., 201 , 2pJ, J47, 45/5. 

Review of Area, &c. — The average area for the five years ending 
1886-87 was 29,814 acres; and the outturn during the same period 11,459 
cwt. ; the average yield would thus have been 43th per acre. 

The total outturn is insufficient for local consumption, consequently the 
imports exceed the exports. In 1888-89 the former amounted to 3,159"cwt. 
by rail, the latter to 1,120 cwt.; considerably greater quantities, however, 
are probably imported by road. 

Races of Cotton.— The ordinary native cottons of My sore A are proba¬ 
bly similar to those ofjMadras, viz., forms of G. Wightianum, or Uppam , and 
of G. herbaceum, var. obtusifolium, and G. neglectum—the Madam cottons. 

Numerous experiments have been made at Bangalore to test the 
suitability of the soil and climate of that district for exotic cottons, with the 
result that Upland Georgian, Sea Island, New Orleans, and Egyptian were 
all found to do well. None of these have gained, however, any hold on the 
cultivation of the State. 
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Soils and Method of Cultivation. —The following is extracted from 
the Gazetteer of Mysore and Coorg , Vol. I ,:—“The soil on which cotton 
is sown at Sira is a black clay containing nodules of limestone. In the 
two months following the vernal equinox, plough three times. At any 
convenient time, in the next two months, mix the seed with dung, and 
drop it in the furrows after the plough, forming lines about nine inches 
apart. A month afterwards plough again between the lines; and in order 
to destroy the superfluous plants and weeds, use the hoe drawn by oxen 
three times, crossing these furrows at right angles. The second and 
third times that this hoe is used it must follow the same track as at first; 
otherwise too many of the plants would be destroyed. Between each 
hoeing three or four days should intervene. In six months the cotton 
begins to produce ripe capsules, and continues in crop four more. The 
.plants are then cut close to the ground, and after the next rainy season 
the field is ploughed twice in contrary directions. A month afterwards it 
is hoed^once or twice with the same implement, and it produces a crop 
twice as great as it did the first year. In the third year a crop of same or 
navane (Panicum frumentaceum and Setaria italica) must be taken, and 
in the fourth year cotton is again sown as at first. The principal crop in 
the fine country towards Narsipur and Talkad is cotton, which in this 
locality is never raised in soil that contains calcareous nodules. The black 
soil that is free from lime is divided into three qualities. The first gives 
annually two crops, one of jola 99 (Sorghum vulgare, a name also used for Zca 
Mays) “and one of cotton ; the two inferior qualities produce cotton only. 
Cotton is raised towards Harihar entirely on black soil, and is cither sown 
as a crop by itself, or drilled in the rows of a navane field. In the former 
case two crops of cotton cannot follow each other, but one crop of join at 
least must intervene. In the second month after the vernal equinox, the 
field is ploughed once, then manured, then hoed with the heg kunte , until 
.the sowing season in the month preceding the autumnal equinox. The seed 
is sown by a drill having only two bills, behind each ot which is fixed a 
t "P ol . ntec * bamboo, through which a man drops the seed ; so that each 
drill requires the attendance of three men and two oxen. The seed, in order 
to allow it to run through the bamboo, is first dipt in cow-dung and water, 
and then mixed with some earth. Twenty days after sowing, and also on 
the thirty-fifth and fiftieth davs, the field is hoed with the edde kunte . The 
crop season is during the month before and that after the vernal equinox. 
Cleaning.— The floss is cleaned by means of a rude native gin or charka 
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similar to that described elsewhere. After ginning, it is scutched by means 
of a bow, this operation being the special occupation of a class of Musal- 
mans called Pinjari. 

Analysis op the Trade. —The railway-borne tra'de in cotton is very 
insignificant, and probably represents, but very imperfectly, the total traffic, 
most of which must be by road. In the year under consideration (1888-89) 
the exports by rail amounted to 1,120 cwt., of which 1,024 cwt. went to 
Madras seaports, 60 cwt. to the presidency, 35 cwt. to Bombay, and 1 cwt. 
to Bengal. The imports were larger, amounting to 3,159 cwt., of which 
3,043 cwt. came from Madras, 104 cwt. from the sea-ports of that presi¬ 
dency, 9 cwt. from Bombay, and 3 cwt. from Bombay town. 
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13. BURMA. 

References. Kura, For. FI. BurntI., 129; Mason , Burma and Its 
People. 51S, 756; Reports by Rev. & Agri. Dept, on Cult, of Cotto?i in 
British Burma; Rept. by\Depy. Commr ., Meiktila, Dec. 1888; Rept. by 
Burnt. Govt., 1888 ; Agri-Hort. Soc. hid. Transactions :—JI., 124 ; V., 
205 ; VI., 13 r } Journals, VII., 45-50 ; IX., 153 ; XI., 307^15, 5&4S86; 
XIV., j 11-112 ; (New Series), Proc. xxxiv. 

I. LOWER BURMA—It is necessary in this article to consider Lower and 
Upper Burma separately, since no accurate statistics are available for 
area, outturn, or trade in the case of the latter. 

Review of Area, &c.— -Cotton cultivation has greatly fallen off in 
Lower Burma, notwithstanding the fact that the more inland districts 
possess soil and climate apparently well suited to the plant. In fact, in 
former times, cotton was largely cultivated in these districts. A consider¬ 
able quantity was at one time exported from the Tharawaddy and Prome 
districts by Arakan to Dacca, where it was used in the manufacture of the 
fine muslins of that place. In the Journal of the A'ggi-Horticultural 
Society of India, Vol. XL, 584 , it is stated that, “ The species of cotton is still 
cultivated in those districts to a small extent. It is an annual, raised from 
the green seed variety and requiring from seven to nine months from the 
sowing of the seed until' the crop arrives at maturity. The staple is of a 
peculiarly soft and, rich appearance, and even now nearly the whole pro¬ 
duce is exported to Tinian for the Chinese market.” Now-a-days, however, 
the crop is an extremely unimportant one, and the produce is used almost 
exclusively for home consumption. During the five years ending 1885-86 
the average area under the crop was 11,500 acres, while in 1888-89 it was 
only 10,191 acres. The total outturn is said to have been 9,494 cwt. The 
total imports were 55,295 cwt., the total exports 48,897 cwt., leaving a net 
import of 6,398 cwt. This, when added to the outturn, gives a total of 
15,892 cwt. as available for local consumption. Dividing this amount by 
the population, 3,73^,77L we obtain -47!^ per head of population as the 
average annual consumption. This figure, however, is probably an un¬ 
der-estimate, since it appears likely that considerably more cotton may be 
imported from Upper Burma than is shewn by the trade returns. 

Methods of Cultivation. —Cotton is not grown to any extent as a 
field crop except in parts of the Sandoway and Amherst districts; else¬ 
where, as in the hilly tracts of Thayetmyo and Northern Arakan, it is 
almost invariably grown mixed with other crops. Referring to the dimi¬ 
nution in area, the Chief Commissioner in 1882-83 -rote as follows:— 

“ The shrinkage of the area is most conspicuous in the Thayetmyo 
district and appears to be due, in some measure at least, to the prefer¬ 
ence which the Burmese cultivator nas for other crops, requiring less la¬ 
bour and trouble to produce, and to the cheapness of imported twist, which, 
:n some parts of the country, is forcing the home produce out of the market 
altogether. I n Kyaukpyu, for instance, no cotton whatever is now grown, 
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even disposed of locally in a cleanea state. 

; ^ * r particulars regarding cotton in Burma are given in the sub- 

/ l ” C , 7 )?L TaCt r ° m Bower Burma Gazetteer published in 1880 ( Vol . 

VAhrc'Tho principally in hill-gardens, and in Thayet. In former 

hnt t-lio mitkr nt car 'i e d Up-country and exported to Yunan, 

i wT k t° f h ? Pant ’? a y rebellion checked, if it did not altogether 
a ^, rout , e .« and t j le price of rice in the husk rose so rapidly 

h u. L ' d , S0 h 'fN and the importation of cotton goods and of 
irnvn article « T ^Jat there was little or no demand for the home- 

^nr m^ !fc’^c d ^« ^ tl0 2 of r, « ha s become far more profitable. 
For many years persevering efforts have been made to introduce foreign 
coiton, especially Egyptian Upland, Brazilian, and' Carolina, which would 
gi\e a longer staple, but these have been unsuccessful not onlv for the 
reasons given above—of which undoubtedly the greater’returns fLm riVl 
together with .he large areas of rice land LaiLE*the easy'ermson 
which land is granted are the most important—but also because'the native 
plant is hardier and requires little care, rc nallve 

“ The cotton grown in Upper Burma is still shorter-stapled than that 
grown here, and much of that imported uncleaned is taken to Promt 
Allan-myo, and Kwa-toung where are the principal cotton-ginning mdls’ 
and cleaned and mixed with Thayet and Prome cotton for exntrt tlA 
plantsm British Burma are of two kinds-known to Burmans as &°*'lafle ’ 
and the early respectively ‘The early kind is a plant which does 
not grow more than three or four feet high and its bolls are ripe in Decern! 
her and January. The large kind reaches a height of from six to ten fern 

sssrs « i ™ ,rh * »>*. 

Districts— the following special report, communicated by the Gov 
. ernment of Burma, shows the extent of cultivation in certain districts 

“ In the Protne District^ it is grown to a small extent. 

In the Sandoway District there were 282 acres of ground under cotton 
cultivation during the past year, and the cotton produced is believed to be 
of the indigenous Asiatic kind. The cultivating season commences about 
October. 1 he quality or cotton hitherto grown has been very poor. 

In th e Akyab District the area of ground under cotton cultivation is 
about 940 acres. The seeds are planted with other miscellaneous growths 
on the rull-side, about May. The cotton can be used about February. 
I he cost is about R15 per acre, and the profit about R30. The hill-sides 
are cleared of jungle and the soil turned up with rude ploughs. The floss 
is employed in the manufacture of cloths, and wearing apparel, thread, 
&c, and the production is worth about R30 per acre. 

In the Shwegytn District it is grown in small quantities on the Karen 
hills, especially up Dondami Choung. 

modera^extem^Tfi^i Ci ' l , ' S ; ulti 1 vated b y Burmans and Shans to a 

yellow'flowers, 'it! filmed m°May ’ °“ e W “ h White 3nd the other " ith 

In the Amherst District it is grown on the h-mte 
r.ver from indigenous seed. The frea under cultivation fn flfif 88 wts 
556 acres. It is sown in September and October, and reaped m hl 
and February. The seed Is planted upon alluvial soil coltacd on the 
river banks during inundation, 'lhe produce is consumed loca’K in the 
native looms, and none is exported. The estimated n ,,i„ V 1 th 
cotton is about 1,430 cwt„ and the retail price Rt-8 to R 2 per v"ss ” 630 

Races.— The only specimens of cotton which the authors h'ave seen 
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from Lower Burma correspond with G. Wightianum, Tod. In 1882-83 
experiments were made in the Arakan Hill Tracts and Sandoway with 
seed of the Bamia and other Egyptian varieties of cotton (G. hirsutum). 
They were not, however, successful. In a report for 1868-69, published by 
the Cotton Commissioner for the Central Provinces and the Berars, it is 
stated that a variety of Persian cotton closely allied to the Egyptian grows 
exceedingly well about Rangoon at all seasons and yields a fine white 
cotton of strong staple. A more recent allusion to this exotic cotton can¬ 
not be discovered, though the subject is interesting. Mason, however, 
states in his “Burma and Its People” that Peruvian and Sea Island 
cotton were at one time introduced experimentally, but that in Burma, as 
in most other parts of India, they appear to have taken little hold. But 
it may be added that in 1831, Major Burney contributed to the Agri.- 
Horticultural Society of India, samples of Pernambuco cotton, called in 
Eurmese Shembanvsa , or ship-cotton, which had been grown near Ava. 
The plant he described as growing into a lofty tree as thick as the thigh, 
yielding its cotton in February, March, and April (Trans,, II., 124). 

Mr. Edward Riley, in a Paper on. the Agricultural Capabilities of the 
Province of Amherst (1838), refers to the same cotton as occurring in 
the lower jungles in a state of acclimatisation. Commenting on this plant, 
however, he admits that the attempt to introduce it as an agricultural 
crop had failed, though he expresses the opinion that the failure was due 
to a misjudgment of the kind of soil best suited to the crop. This is pro¬ 
bably the cotton referred to, in the Note on Upper Burma, as having 
been introduced by King Min Doon Min. In 1841 Dr, Wallich brought to 
England samples of Martaban cotton collected from the Pernambuco stock. 
The floss was pronounced inferior to none, either in the quality of its staple 
or the ease with which it could be separated from the seed. ( fount . Agri 
Hort. Sue. hid . ( Old Ser.), /., 195.) 

Analysis of the Trade. — In the Provincial Cotton Reportfor 1882-83, 
it is stated that none of the cotton grown in Lower Burma is exported 
from the Province, an assertion that would appear to be confirmed by 
the relation between the imports and exports. The land trade in cotton is 
wholly confined to imports by river and overland from Upper Burma. 
The greater part of the exports by sea is shipped to China, either direct 
or through the Straits Settlements. 

II. UPPER BURMA. —Trustworthy cotton statistics are not available re¬ 
garding the area, outturn, and trade of Upper Burma, as a whole. The 
following valuable reports by the Deputy Commissioner of Meiktila, and 
from other districts, however, are sufficient to shew that cotton cultivation 
exists, to a considerable extent, at least in certain tracts, and is probably 
capable of extension :— 

“Cotton is grown to a considerable extent in the Mahlaing sub-divi¬ 
sion—in fact it may be said to be the staple product. In other parts of the 
district it is grown to a small extent. 

Races. —There are three forms of cotton grown here, viz. :—(1), iva-gyi, 
(2), wa-gatt, and (3 ),pinni. The flowers of 1 and 2 are white, whilst that of 
3 is red; 1 and 2 produce the pure white cotton, whilst 3 produces only 
cotton of a light brown tint, which eventually develops into a colour similar 
to the ordinary dark khaki. American cotton seed was introduced by 
King Min Doon Min, but in this part it has turned out a failure. The ori¬ 
ginal seed did well, but it failed 10 acclimatise. Subsequent seed deterio¬ 
rated and the cultivators ceased to plant it. 

Area under Crop.— It is a difficult matter to estimate the area at 
present under cultivation, but in Mahlaing it is stated at 30,000 pes (1 pe= 
177 acres), and in the other parts of the district at 5,000. Taking a pc 
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roughly to bean acre and a half this will give 52 > 5 00 acres .°f l a ^d under 
cotton. , . ‘ , 

Date of Sowinc and Reaping —C otton is sown in May and June and 
picked in November and December. To plant a fe of cotton from five to 
six baskets of seed are sown. The price of seed is ten baskets for Ri. 
One yoke of bullocks can plough four pcs of land, so in calculating the 

cost of cultivation it will be convenient to take the work of one man and^a 
pair of bullocks as a datum. Therefore, to cultivate four pas of land the 
following may be estimated:—20 baskets of seed, value K2 ^ 1 mans 
labour, R20; 2 bullocks, R30; picking, Rio; total R62. This estimate is 
based on the presumption that labour and oxen have to be hired. As a rule, 
the work is done by the cultivator with his own cattle, and the cotton is 
picked by the family. ... 

Yiejld per Acre. —The yield of uncleaned cotton varies from 25010500 
mss (3*661t>) per pe ; 250 is looked upon as a very poor crop, and 500 as a 
good one, so an average of 400 viss may be taken, tor the purpose of arriv¬ 
ing at some-idea of the profits. 

Profits. —T he cotton as picked from the plant, sells for Rio a 1000155 
that is, R40 per pc or R160 for four pes . Therefore, the account stands as 
follows & 

To cost of cultivating 4 p&s of land ...... 62 

,, sale of 1,600 viss of cotton @ Rio per 100 viss . . .160 
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If the cultivator takes the trouble to clean his cotton he can obtain R60 per 
100 viss, which would make his profits considerably greater. 

Method of Cultivation. —Theland is ploughed and cleaned. The 
seed is sown broadcast, and beyond keeping the weed , down and shovelling 
the earth round the young plants, nothing more is done. 

Nature of Soil. —It is difficult to say where cotton will not grow. It is 
found in the heavy black soils (what is commonly known as cotton soil), in the 
red marls, and in the alluvial deposits alongside rice lands. In.fact, the peo¬ 
ple grow cotton and pulses wherever they cannot get water to grow paddy. 

Total outturn.— Taking the acreage under cultivation at 35,000 pcs 
and an average yield of 400 viss to the pc, the output for this district would 
be 14,010,000 viss, or in round numbers, say, 2,000 tons, equal to about 
000 tons of cleaned cotton. This is principally exported, but a small amount 
is used for home consumption. 

Cleaning. —The floss is prepared by passing it through rollers worked 
by foot treadle, after which it is beaten and hand-picked. It is then in a 
marketable condition as raw cotton. Tor domestic purposes it is spun into 
twist on the old-fashicned wheel and then woven into cloth.” 

The specimens enclosed with the above report have been determined 
as follows :— 

1. IVa-gyi , Gossypium acuminatum. 

2. Wa-gali, G. Wightianum, Tod. 

3. Pinni , G. neglectum, Tod. Kurz's 1232, collected in the Pegu 

Yomah and named G. heibaceum, Linn., var. hirsutum, is 
a hybrid between G. Wightianum and G. neglectum 

From a report recently received from the Government of Burma, it 
would appear that cotton is cultivated sparsely in the Mandalay District, 
extensively in the Lower Chindwin District, and in the Eastern Division of 
Upper Burma, and to a fair extent in the Bhamo District. It is also 
stated that in the Ruby Mines District two " varieties” are occasionally 
seen in gardens. No returns have been received of the area under the 
crop. In the Lower Chindwin District this crop is sown in March and 
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April, and collected from September to December, and the floss is said 
to sell from R13 to R14 per 100 vis's. 

“ In the Bhamo District the plant grown has 3 to 5-lobed leaves (small), 
with a flower usually whitish, often yellow, and sometimes pale pink. It 
is grown pretty extensively.” 

Analysis of the Trade.—N o statistics of the cotton trade of Upper 
Burma are available. A large proportion of the exported produce of the 
lower districts is imported into Lower Burma, either for use there, or for 
transmission to Rangoon. It is believed that a great part of the produce 
of the upper districts are exported trans-frontier to China. In the Agri.- 
Horticnltural Society of India Journal ( Old Series), XL, 584, it is 
stated that, “ according to the records of the old Burmese customs, the ex¬ 
ports at one time reached the large amount of 30,000,0001b annually; and, 
in after years, the Resident at the Court of Ava, Colonel Burney, reported 
that Burma exported to China fully 4,ooo,ooolb, and a like quantity via the 
Arakan mountains, Chittagong, and Bengal.” 

14. ANDAMAN AND NICOBAR ISLANDS. 

References. — Proceedings of Dept, of Rev., Agri. and Commerce, Govt . 
of India, Nos 6 and 7, July 22nd, 1S71; Nos . I, 6, and 7, July 1872 . 

In 1869, Colonel Man, in his report on the Nicobar Islands, remarked 
that the soil and climate appeared to be well adapted for the growth of Sea 
Island cotton, and that it would be well to try the experiment, Seed was 
accordingly obtained and sown, together with that of what Colonel Man 
calls the indigenous cotton. Both did well, but the American plants 
were largely attacked by beetles and other insects. Samples of the indi¬ 
genous cotton ” were subsequently forwarded to the Bombay Chamber of 
Commerce and pronounced much superior to any grown in India, superior, 
indeed, to any American race except the finest Sea Island. Its cotton 
was found to greatly resemble Brazilian, having adherent seeds, and 
excellent long, strong staple. Specimens of the plant were examined by 
Mr. C. B. Clarke, who pronounced them to be Gossypium acuminatum. 
Conf. with p, 23). 

Samples of both were afterwards sent to England, where they were 
submitted for valuation to the Liverpool Cotton Brokers’ Association, with 
the result that the •* wild ” cotton was valued at u<f. to 12 d. per lb, the Sea 
Island at 20 d. to 24 jd. per &. The latter was said to be very irregular in 
staple; part of the sample was long and fine, worth from 33^. to 36*/. perlb, 
but other portions so much inferior that the whole would not fetch more 
than 16 d. to 1 gd. per lb. 

In 1872 experiments were made with Hingangh£t,Sea Island, Egyptian, 
Jari, New Orleans, and Dharwar, but none of these, except perhaps the 
form of G. barbadense found by Dr. Prain in the Andaman Islands (Conf. 
with p. 2<f) proved equal to the reputed native cotton above alluded to. 

GINS AND GINNING. 

References. — Watson, Report on Cotton Gins, 187 g; Agri-Hort. Soc. of 
India , Transactions, V., 187 ; VIII., 301; Journals {Old Series): If, 
Sel., 203 ; V., 83-100; VI., 222, procxx., xc; VII., 35 , i8 9 i VIII. f 161 - 
174, 17s / XIII., proc., xlvi. ; XIV., proc., xv., Ivii . 

The methods of cleaning cotton in India, as will have been seen from 
the above provincial reports, are primitive in the extreme. Indeed up to 
twenty years ago mention is frequently made of cotton being picked by 
hand, in which manner one woman could clean one to one-and-a-half 
pounds of fibre per day. In all the chief cotton-growing districts, how¬ 
ever, there have been in existence from time immemor:al two simple forms 
of machine for the purpose, vis., the foot-roller and the churka • Of these, 
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to the hard w!^ S 1 d j? nly locall y in a few P^ces, and is alone adapted 
the cotton iV S? , lndian cottons. By it the fibre is cleaned as follows : — 
sometimes smfL™ ° Ver - a smoolh flat stone of from one to two feet square, 
the centre topermff°£ et,n !? S r ,° und ; an iron rod 18 inches long, thick in 
rolled forwards snH , to "i aids T the extremities, is placed on the stone, and 
rod £ shorter and s n^, Wards b ? tbe feet of the worker - Sometimes the 
round and round the sfonL y ° nU?’ ‘.u whic \? as ? tbe motion is circular, 
motion and the pressure of thl £2 l *n corabl . ncd influence of the rolling 
away in front of the roller ijL • tbe seed 1S squeezed out and pushed 
can in this way turn out from fouftosiv^"^ behind ' 0nb ' vorkor 

The usual implement employed S h pounds cleaned cotton in a day. 
machine called the churka. *Thm ha<s h h^ eVer f IS , a f m P le double roller 
106, .23) and need not be furthe r discus "d ^ d ^ deSCribcd < se \PP' 
essential parts of the machine are two rollers' eiflfh 11 H Say ', that the 
of wood and one of iron. To these a re-olvi 6 • botb of wood > or one 

is communicated by means of a crank or S™? 110 " Awards each other 
effect is. thafthe cotton is presented at one " T or b ? tb e nds. The 
■ and the fibre is drawn through and pulled off tbe , rev °| vln g cylinders, 
and hard to pass through. On an average the S f ed ’ which too large 
eight pounds'^ of clean cotton per^Ly fo/each m "''^ produces f tom six to 
the work. J nan 0r woman engaged in 

The common churka is evidently liable to manv r • 

feeding being done by hand it is necessarily impossible to*^[ fectlo, ? s - The 
length of the rollers constantly supplied,'so that the mt? tbe who,e 
worked up to its actual ginning power, though at th* e-,” 3C • lne ,s "ever 
now and then in places such an excess of seed?cottcn that thlVo'lT’ h' iere is 
clogged. As a consequence of this clogging, the surface nf li S bccome 
roller or rollers is liable to become worn in lines 01 narrow groovVXvE 
tend to dimmish the grip of the rollers on the cotton and eveX^n' n' ch 
seed to pass through into the heap of cleaned fibre. In the caXf X 
Guzerat churka, which has one small iron and one large wooden roller ,i 
surface velocities of the two are unequal, consequently the tuft of cottAn ; 
exposed to an injurious grinding action. n ls 

The smooth and gentle working of the churka has suggested manv 
mechanical adaptations of its principle, and numbers of roller gins have 
been constructed with the idea of preserving this gentle action, whilst 
increasing the outturn and diminishing the rapid wear of the rollers. “ lm- 

cotton d rXr f f, eding ’ arran gpraents for preventing the coiling of clean 
tton round the roller, and contrivances for regulating the grip and the 

wUhnnt °h he r ? Cr - S havo been added to tbe simple native machine 
mthout, however, achieving any definite practical success. ” (Watson .) 

have 1 i S l ! e ca ? e > atten , tl0n was directed to American gins, which 
EfiWhitLuJ' A rgey lnt . roduced into the country. In the year 1792, 
various mnd'fian American, invented the saw-gin, a machine which, under ! 
tion of ^ d fi ?f ti0nS ’ ls st ! n employed for cleaning the greater proper- 1 
tion of the cotton grown in the Southern States. It consists of a series 1 
of saws (in reality discs with hooked blunt teeth), revolving between 
the interstices of an iron bed which forms the base of a large box hr hopper, 
the fibre is caught up by the hooks and pulled through the interstices 
leaving the seeds behind. Since the fibre of certain of the long-stapled’ 
Cottons was found to be more or less cut, crushed, or broken by the 
action of the saw, a more recent Americin invention, the Macarthy cri n 
camo largely into use for cleaning Sea Island, Egyptian, and Brazilian 
cotton. In this gin the fibre is drawn bv a leather roller between a m «u-i 
plate called the “doctor,” fixed tangentially to the roller, and a blade 
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called the “beater,” which moves up and down in a plane immediately 
behind and parallel to the fixed plate. As the cotton is drawn through 
by the roller the seeds are forced out by the action of the moveable blade, 
which, in some machines, is made to work horizontally instead of vertically. 
Many improvements have been made on the original and simple forms 
of both machines, for a description of which the reader is referred to Dr. 
Forbes Watson’s valuable Report on Cotton Gins. 

The first notice of the introduction of foreign gins into India occurs 
in 1829, when the Court of Directors stated that they had at several times 
sent different machines to India, with the hope of bettering the condition 
in which their cotton reached England, and amongst these “two of a new 
instrument called Whitney’s saw-gin.” Other American gins had for¬ 
merly been sent to India, and on one occasion under the charge of an 
American mechanic; two gins had also been made by Mr. Maudsley for 
the Company, but all alike had failed. Writing in 1839, the Court of 
Directors again state that the American machinery, which up to that time 
had been sent out to India, had not succeeded. 

Attention was consequently again directed towards improvements in 
the native churka, and in 1848 a Mr. Mather was employed by the Gov¬ 
ernment of the North-West Provinces to improve that machine. He 
shortly afterwards exhibited a working model of an improved churka 
which obtained the approval of a committee. This body recommended 
that twelve similar instruments should be constructed. These were, ac¬ 
cordingly, made in Calcutta, and in 1849 eleven were sent to Agra for trial. 
In 1848, the Agrj..-Horticultural Society awarded a prize of R500 to Mr. 
Mather for this machine, and in 1849 orders were issued by Government 
to construct ninety-six such churkas, being eight sets of twelve each. In 
1850, these were procured at a total cost of over R20,000, and twenty-nine 
were distributed. After this large expense had been incurred the machines 
were found to be inferior in every way to the native churka and turned out 
less cotton for the power employed, and that too in a dirtier and less satis¬ 
factory state. Finally, all were advertised for sale in Calcutta, and the 65, 
which had not been distributed, were sold by auction to the highest bidder. 

After this disheartening result it is not surprising to find that a re¬ 
action again set in in favour of saw-gins. Dr. Royle examined the then 
newly-invented “cottage saw-gins ” worked by manual labour in Manchester 
and reported very highly on them, with the consequence that 48 were 
ordered to be sent to India in 1849. These were found to answer well 
when fitted with small gratings suited to the smaller size of the Indian 
cotton seed. In 1851, the Government of India, on the recommendation of 
the Agri.-Horticultural Society of India , offered a prize of &5,ooo for the 
gin best suited to clean Indian cotton. This resulted in four gins being 
offered for competition, of which two American saw-gins gave very satis¬ 
factory results and were adjudged equal, each receiving half the award. 

From that time up to the present day American saw-gins have been 
Jargely introduced, chiefly for cleaning Dhdrwar and other acclimatised 
American cottons. 

In 1871-72 and 1874-75, extensive trials were conducted by Govern¬ 
ment, under the supervision of Dr. Forbes Watson, in Manchester, Dhdr- 
war, and Broach. That gentleman drew up an exhaustive report to which 
the reader is referred for full information on the subject. The following 
remarks on the relative advantages of the two classes of gin and their 
suitability for Indian work may, however, be quoted:— 

“ 1 he relative merits of saw and Macarthy gins may be discussed 
irrespectively of the particular varieties of cotton for which they have been 
up to the present considered specially adapted. Some of the ideas com- 
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monly entertained upon the subject are far from being correct. The 
great advantage of saw-gins has been supposed to consist in the rapidity 
of their work and their economy in the consumption of power. This opinion 
was well founded in the days when a 40-inch Macarthy gin was not ex¬ 
pected to turn out more than from 8 to I2ib of clean cotton per hour. At 
the present time the construction of Macarthy gins of all kinds is greatly 
improved; in fact, the improvements effected in the knife-roller gin during 
the progress of the trials, and which may fairly be regarded as having 
resulted from the experience gained at the trials, have rendered it pos¬ 
sible to obtain a rate of outturn of as much as 120 or even 200O) of clean 
cotton per hour, and this with a smaller consumption of power than that 
required for saw-gins, thus surpassing the latter both in outturn and in 
economy of power. Even the common double action Macarthy gin, when 
compared with saw-gins of a similar price, and worked at the moderate 
rate of speed at which alone it is safe to employ them, will probably 
have the advantage as regards rate of outturn .though not as regards 
consumption of power. On the other hand, it was usually supposed that 
cotton was more liable to be cut by the saw-gins than by the roller gins, 
and a good deal of ingenuity has been devoted to the discovery of a form 
of tooth which would reduce the cutting action of the saw to a minimum. 
Without denying that the shape and size of the teeth may have some in¬ 
fluence, and are, therefore, worthy of attention, it has been proved that, 
errors of adjustment excepted, the cutting and tearing action in all sys¬ 
tems of gins is mainly determined by the striking speed, and that with a 
similar striking speed no great difference in this respect has been observed 
between the dilferent systems of gins. In fact, the greatest amount of cut¬ 
ting action observed at the trials was exhibited, not by saw-gins, but by 
roller-gins running at an excessive speed. The great diameter of the strik¬ 
ing part in the case of saw-gins, however, renders it particularly necessary 
to avoid any high rates of speed, as otherwise the permissible limits of strik¬ 
ing speed may soon be exceeded. It may be observed that, in the United 
States, where the saw-gins are usually worked at a moderate speed and 
where the fibre of the cotton does not adhere very strongly to the seed, com¬ 
plaints as to the cutting action of the seed are always less frequent than in 
India, where the gins are frequently drawn at an excessive rate, and where 
the strong attachment of the fibre to the seed renders the staple specially 
liable to injury. 

“ But the one real drawback to the use of saw-gins is their tendency to 
6 nep 9 the cotton, although even this defect is greatly diminished by em¬ 
ploying a moderate speed. A certain amount of nepping is produced 
even in the case of Macarthy gins, but the defects to which the Macarthy- 
ginned cotton is peculiarly exposed are curling and twisting, faults which 
mav give rise to 1 neps ’ during the subsequent carding of the cotton. It 
is thus only at the carding engine that the different samples of cotton can 
be compared in this respect.” .... “The observations gave a clear 
result in favour of the Macarthy gins, their average ‘neppiness’ amount¬ 
ing to 2*2 (out cf a possible 3) against 3*4 degrees in the case of saw-gins. 
The. increased ‘ neppiness,’ moreover, appears to be usually accompanied 
Ly a certain diminution in the strength of the yarn, 

“ But, on the other hand, the use of saw-gins offers ore undoubted ad¬ 
vantage over the Macarthy gins in the greater cleanness of the cotton which 
under certain conditions, it is possible to attain by their use. Most saw- 
gins possess mote-boards, fixed in such a position under the saws and 
brushes that a certain proportion of the leaf, crushed seed, and other coarse 
impurities, thrown off by the centrifugal force imparted by the rapidlv re¬ 
volving brushes is retained by them.As regards the quality 
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of the cotton, if a saw-gin be driven at such a moderate speed as not to cut 
the cotton, the opinions for or against its use will depend in each particular 
instance on whether more importance is attached by the valuer or spinner 
to the cleanness of the cotton, or to its * neppiness/. . . “The general 
conclusions just arrived at are of some importance in considering the future 
of cotton cultivation in the Southern Mahratta country. At the present 
time the whole of the acclimatised American cotton, produced in the Dh£r- 
wdr and adjoining districts, is cleaned by the saw-gins [which were origin¬ 
ally supplied by the Dharwar Government Factory, and it may be esti* 
mated that there are at the present time (1879) aoout 3,000 of these in 
the hands of the rayats. 

“ The cotton cleaned by these gins, however, even when they are in per¬ 
fect condition, is proved by the]results both of the valuations and of the 
spinning experiments to be inferior in quality to that prepared by the best 
American gins.” . . . “Not only does the cotton prepared by the I )hdr- 
w£r saw-gin present the unavoidable defects of saw-ginning (that is, nepping 
and cutting if the gin has been driven at too high a speed), but it does not 
possess, to any extent, the compensating advantage of cleanness. In fact 
it is one of the gins which produce the largest quantity of broken seed, 
considerably more indeed than a well-adjusted Macarthy gin. This is 
particularly the case with the Dhdr war-American cotton; in fact, the un¬ 
expected result was brought to light that the native varieties of cotton 
appeared to be, on the whole, less injured by the Dh&rwdr saw-gin than 
the American cotton for which it was specially intended.” {off. p» 130.) 
. . . “ As the Dhdrwdr gin, even in the perfect condition in which it 

was tested at the trials, has been shown to be inferior to the American gins 
new in use, it follows that, in the neglected condition in which these gins 
are frequently found in the Dh&rwar district, many of them not having 
been set or repaired for years, this inferiority must be immensely increased.” 

Dr. Forbes Watson then goes on to discuss the best means of remedy¬ 
ing the then existing state of matters, which was year by year contributing 
so largely to lower the position of the Dharwdr-American cotton. After 
comparing the relative merits of the Macarthy and saw-gins, he arrives 
at the conclusion that “ until the introduction of steam power on a large 
scale, gins of the type of saw-gins must be mainly relied on for cleaning 
the Dhdrwdr crop.” He recommends a modification of the Emery gin as 
likely to prove most useful, and continues, “ But in the meantime it ap¬ 
pears possible to utilise, to some extent, the existing saw-gins. A certain 
advantage would be obtained by simply reducing the speed, which could 
be easily done by merely increasing the diameter of their driving pulleys. 
A speed of 200 revolutions per minute would very nearly correspond to 
the striking speed of 100 inches per second, which has been fixed as the 
approximate limit, every increase above which is injurious to the staple of 
the cotton.” . . . “A more material improvement would be obtained 
by the substitution of the Emery saws and grids, or even by the replace¬ 
ment of the saws above, which could be effected at a moderate cost.” 

Up to the present day nearly all the indigenous cottons of India are 
hand-ginned by the ordinary churka ; indeed, it appears doubtful if the 
American saw-gin will ever obtain a hold for this purpose. Notwithstand¬ 
ing the proof to the contrary, brought forward by Dr. Forbes Watson, 
reports are still frequent that the native cotton is much damaged by the 
saw-gin. It is possible th;it this may be due to imperfections in adjust¬ 
ment, excess of speed, and general carelessness, but it appears doubtful 
if it is entirely so, since by the same machines American cotton is im¬ 
proved in ginning. Moreover, the churka being, as already stated, almost 
entirely worked by women of the cultivator’s household, whose labour 
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and time cost practically nothing, can never be replaced by an expensive 
machine, unless the increase of value of the product should prove suffi¬ 
cient to more than cover the outturn involved by its use. The only case 
in which the saw-gin is said to produce a higher quality fibre from indi¬ 
genous “ kapas ” than the churka , is that of Sind, where the machine is 
reported to be consequently “ much appreciated by the people.’’ This 
fact is confirmed by the experimental trials, and Dr. Forbes Watson re¬ 
ports that “ the percentage of cleaned cotton yielded by this variety is 
higher than in the case of any other of the native cottons.” 

Dr. Forbes Watson divides the Indian cottons into two classes : (1) 
those easily ginned, and {v) those ginned with difficulty. To the first be¬ 
long the introduced American and certain Indian races, Broach, 
Dholleras, the jari form of Oomras, Westerns, Coomptas, Khandesh 
(Vilayti?), and Tinnevellies; to the second Madras Uppam, HingunghAt, 
Khandesh, and the bani form of Oomras. Of all these, the Broach and 
Dhdrwar growths are the only forms entirely cleaned by steam or hand 
saw-gins at the present time, but the quantity of Umras (jari) and 
D holler as thus treated is yearly increasing. With the exception of jari 
and Dhoi 1 era, these are soft-seeded American races, which cannot be 
satisfactorily cleaned by the native churka. All other descriptions of Indian 
cotton are still entirely hand-cleaned by the churka , or by the i'oot-roller 
It appears possible, however, that the Sind cotton also mav soon be ex- ' 
tensively cleaned by the saw-gin, and that the Westerns and Coomptas ! 
classed by Dr. Forbes Watson as “easily ginned,” may also be found to ! 
be more satisfactorily cleaned by the same means. 


GINS. 


COTTON PRESSING. 

A good deal of the cotton produced in India is still sent to the seaports : 
in bundles or dokruhs of about 20olb each, but the greater portion of the 
crop is pressed up-country ready for shipment. The method of packing i 
these rough bundles is generally similar to thac already described (s<S 1 
p. ioh) and need not be further discussed. 

1 he number of steam presses in India is increasing year by year ' 
Mr. Beaufort, in his Indian Cotton Statistics, gives a list of* iqo 
Cotton Steam-pressing Companies as existing in all parts of the country 'in 
1889. Mr. O’Conor in his statistical tables, however, returns 240,' of 1 
which 116 are in Bombay, 5 in Sind, 41 in Madras, 17 in the Pan j 6b, I 
* m Burma, 36 in Berar, 13 in the North-West Provinces, 4 in the I 
Central Provinces, 3 in Central India, 11 in Rajputana, and 2 in the 
Nizam territories. 1 he total capital employed (so far as known) is I 
t\i,87,07,125, and ihe value of the outturn Ri 1,10,26,240. The head offices ! 
ot the larger companies are in Bombay, but they possess steam passes j 
in various important centres of the cotton district's such as Bombay Sind ' 
Berar, and the North-West Provinces. Besides these, numerous smaller ! 
companies have their presses and head offices in the inland towns of ! 
Madras, Bengal the Paniab, the North-West Provinces, Central India 1 
Rajputana, the Central Provinces, Berar, the Nizam's territory, Sind’ 
Bombay, and Burma. J * 

According to Mr. Beaufort, cotton is generally exported front Bombav ! 
and Karachi in bales of 3$ Cwt. each, or 392th net. *' As the staple is ^ 
bought and sold by the candy of 784ft, two bales equal one cWy 
Pormerly, at all other ports Colton was shipped in bales of 3ootb net but 
within the past fifteen years the trade has gradually, in' Calcutta and 1 
Madras, changed the weight to 400ft net. Prom Coconada shipments I 
arc made in bales of both 300ft and 400ft, while at Tuticorin, of the I 
steam presses at work, several have been converted so as to admit of 1 
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pressing 5008) bales, the others confining themselves to 4°°^ bales. 
Since nearly the whole of the Tinnevelly crop is sent to Bombay by coasting 
steamers for transhipment to European ports, and many bales burst 
en route to Bombay, thus requiring to be re-pressed before re-shipment, 
it may be as well to point out to those interested that there is not in Bom¬ 
bay a single press capable of pressing a 500!!} bale. A Bombay bale is, 
therefore, 2*04 per cent, smaller than a Calcutta or Madras one and 
27*5S per cent, smaller than a Tuticorin bale. 

On an average, at Bombay four bales (1,568ft) net) go to the ship¬ 
ping ton of 40 cubic feet, but some of the more modern presses turn out 
bales 100 of which equal 21 tons measurement. Many of the older presses 
have now finishers attached which, after the bales have been pressed to a 
certain point in the larger presses, extract the cotton and complete the 
process. At Karachi a space of 40 cubic feet also constitutes a steamer ton 
of freight, while at both ports 50 cubic feet is the sailing ship scale. On 
the other hand, both at Calcutta and the ports in the Madras Presidency, 
Coconada, Masulipatam, Madras, Pondicherry, and Tuticorin, a ton of 
freight, both by sailers and steamers, is on the single basis of 50 cubic feet. 

The bales are covered with jute, ‘ gunny, ~ cloth of Calcutta manufac¬ 
ture, and lashed with iron or steel bands, the latter of late years generally 
superseding the former owing to their lightness and greater strength. In 
the Government Railway returns, railway freight being payable on the 
gross weight of the bales, five per cent, is deducted for tare, a correct 
percentage fifteen or twenty years ago, but obsolete now that iron and 
steel bands have taken the place of jute ones. The Bombay Chamber of 
Commerce in their daily returns of receipts from up-country deduct but 
two per cent., which is approximately correct.” 
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COTTON MANUFACTURES. 

1. Hand-loom. —Important and interesting as are the native cotton 
manufactures of India, it is impossible to enter into a discussion on the 
subject in an article such as the present which is designed to deal more 
especially with the raw product. The total number of hand-looms in the 
country, and the amount of raw material which they consume, can only be 
guessed at. With the increase in the number and outturn of Indian mills, 
and the gradual growth of the Manchester trade the manufacture of the 
finer textiles by the hand-loom, such as the Dacca muslins, once so famous 
all over the world, has almost, if not entirely, ceased. The local manufac¬ 
ture of the coarser kinds, however, for consumption in rural localities, and of 
ornamental varieties, such as the do-pattas of Benares, is likely to continue 
to a much greater extent. Sir George Birdwood (Indian Arts,pp. 244 — 
260) gives an interesting and detailed account of Indian cotton goods 
arranged provincially. The reader is referred to that article for inform- 

.tion regarding the technicalities of these Indian manufactures. 

2. Power-loom. —Mr. Beaufort has written an excellent resume of 
the available information on this subject, in his Cotton Statistics, from 
which the following may be quoted :— 

“ The first mill built in India was the Bombay Spinning and Weaving 
Company’s, which was formed about 1851, but does not appear to have 
been in working order till 1854, The earliest return we have met with of 
the Indian mills, is one dated 1875, which gives the later date against the 
name of this concern, followed by the ‘ Oriental/ September 19, 1855, and 
the 1 Throstle/ January 10, 1857. By 1861 the number in the epuntry 
had increased to a dozen, containing 338,000 spindles, with an estimated 
annual consumption of 65,000 bales (of 3$cwts. each) of cotton. By 1879 
or just five and twenty years after the starling of the first mill, the number 
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30th June. 

Mills. 

Spindles. 

Looms. 

Hands. 

Cotton 

consumed. 

Bales. 

1879. 

1889. 

Increase ..... 

56 

124 

1,453,000 

2,763,000 

13,000 

21,600 

43,ooo 

91,600 

267,600 

SS8,7oo 

61 

1,310,000 

8,600 

48,600 

621,100 
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t-icvun years me numoeror mins increasea 12 1 per cent., the spin¬ 
dles 90, the looms 66, the hands employed 113, and the cotton consumed 
232 per cent.” 

Bombay Island Mills. —Since 1865, or just a quarter of a century ago, 
the number of mills has risen from 10 to 69, equal to 590 per "cent., 
the spindles from 250,000 to 1,591,000, or 536.Vper cent., the looms from 
3,380 to 13,380 or 298 J- per cent., the hands employed from 6,600 to 
52,500, or 700$ per cent., and the consumption of cotton from 42,000 to 
564,000 bales, equal to nearly 1,243 per cent. Included with the 69 mills 
(on 30th June 1889) are the names of 14 in course of erection, the spindle 
power of which, when in working order, will add fully 300,000 to the 
1,591,000 existing spindles. 

Bombay Presidency (Up-country) mils.- Of these, there are 22, most 
• of which are situated m Guzerat, eight being- at Ahmedabad, three at 
broach, one at Baroda, three at Surat, one at Nariad, one at Veeram- 
gaum, and one at Bhownugger. Another exists at Jalgaon in Khdndesh 
one at Sholapore in the South Deccan, and two in the Southern Mahratta 
country, one being at Hubli and the other, a water power concern, at the 
Gokak Falls near Belgaum. 

Central India.— During the past four years no returns have been re -1 
ceivcd, though annually applied for, by the Bombay Mill-owners’ Asso¬ 
ciation, from the Government of His Highness the Maharaja Holkar re¬ 
garding the solitary mill owned by the State at Indore, which was started 
in 1872. 

Central Provinces. —The three existing mills are at Jubbulpore, H in- 
ganghat, and Nagpur. In eleven years the spindles have risen from I 
30,000 to 68,000, the looms from 32 to 600, the hands employed from 1,000 
to 3,800, and the cotton consumed from 5,600 to 26,000 bales. 

Berar. There is one mill at Budnua and another at Aurungabad, 
but the latter lias only recentlv commenced work and gives nonreturn 
01 consumption. 

Ntsatn’s Territory (Hyderabad).— One at Hyderabad and one at Kal- 1 
buiga are the two mills m this Native State. Eleven Years ago the former 
consumed less than 1,500 bales of cotton annually / last year the two 
required over 10,700 bales. J y , 

North- West Provinces .—Of the five mills, four are working at C twn- ! 

lRra -- The first one was erected in 1871. 
In 1879, over 58,000 spindles in two nulls consumed 4,800 bales of cotton • 
last \ ear the four working at Cawnpore disposed of nearly 25,700 bales. ’ 

Bengal Presidency.—AM the seven in this presidency arc situated in 
Calcutta or its neighbourhood (the oldest dating from 1S64 and the second 
from 1872). Six have been in the list for the past eleven years, but a j 
one has recently been added. From 164,000 the spindles have risen to ! 
nearly 250,000, but there are no looms working. Vhe hands 
have increased from 4>3 oo to 6,300. and the consumption of raw matcrhl 
from 32,000 to 85,000 bales, of which about one-third is imported from 
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Bom bay by sea, the balance being mainly received from the North-West 
Provinces and the Panjdb. 

Madras Presidency .—The first .two mills were started in 1S74 and 
1875, and in the past eleven years the number has been trebled, the total 
now being nine, of which four are in Madras city, and one each at Bellary, 
calicut, Coimbatore, Tuticorin, and at Ambasamudram near Tinnevelly. 
Of the nine, seven have been working throughout the year, the one at 
Tuticorin for six months only, while the mill at Coimbatore is still being 
erected. In the eleven years, the spindles have increased from less than 
48,000 to nearly 153,000, the looms from nil to 470, the hands employed 
from 1,000 to 4,700, and the consumption of cotton from 9,300 to nearly 
44,000 bales. 

Travancore .— The solitary one in this Native State is at Quilon. Its 
consumption has risen to 4,700 bales, while the number of spindles has re¬ 
cently been doubled. 

Mysore .—The two—one owned at Madras and the other at Bombay—• 
are at Bangalore, and between them consume nearly 5,800 bales of cotton, 
the spindle power being over 23,000. 

Pondicherry.—\i the returns are to be relied upon, the solitary mill in 
this little French Settlement consumes annually less and less cotton. Four 
years ago it t6ok 5,400 bales, last year but 2,400 bales. 

Consumption of Cotton by the Mills. —In the first six of the last 
eleven years, the mill consumption of the total supply averaged 22*02 per 
cent ; in the last five years it has risen to an annual average of 33*37 per 
cent. While the exports from India in the past three official years have 
ranged between 1,521,000 and 1,552,000 bales, the consumption by the 
Indian mills has risen from 726,000 to 889,000 bales, or from 31*87 to 36*87 
per cent, of the available supply. The share of each province in the total 
consumption, during the year ending 30th June 1889, was as follows :— * 


Mils situated in 

Bales of 
3^ cwts. 

Per cent. 

Bombay Island.. 

„ Up-country Mills ....... 

563.730 

103,968 

63*43 

11*69 

Bombay Presidency total 

667,698 

75*12 

Berars . 

Central Provinces ........ 

Nizam’s Dominions ..... 

Central India. 

Bengal Presidency .... .11 

North-VVe.t Provinces ...... 1 

Madras Presidency .... 

Travancore . . 

Mysore .... 

Pondicherry , 

5,536 

26,006 

10,732 

9,864 

85,096 

27,075 

43,750 

4,718 

5,773 

2,400 

•62 
2*93 
1*21 
1°1 I 

9*53 

3 *o 5 

4*93 

*53 

*65 

*27 

Total all India 

888,654 

100*00 


Concluding Note on Indian Cotton Mills. —In the above report 
Mr. bcaufort includes several mills injcourse of erection in Bombay and 
elsewhere, and carries his statistics to the end of the commercial year June 
loon, hence his figures differ somewhat from those given by Mr.'O’Conor 
in his Statistical Tables for the year ending March 31st, 1880).* These 
• hew 108 cotton milb as having been at work during the year, of which 
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there were 75 in the Bombay Presidency, including 52 in the town and 
island of Bombay. There were 7 in Bengal, all in the vicinity of Calcutta ; 

8 in Madras, of which 4 were in the town ; 6 in the North-West Provinces, 
all but one at Cawnpore; one at Indore; 3 in the Central Provinces; 3 in 
the Nizam’s Territory ; 2 in Mysore; 2 in Pondicherry, and one in Tra- 
vancore. Of the 108, 50 are returned as both spinning and weaving ; 53 
as purely spinning mills; and 5 as entirely weaving mills. Two of the 
Bombay mills are stated to have manufactured hosiery in addition to yarn, 
piece-goods, &c. According to Mr. O’Conor’s tables, the mills contain¬ 
ed 22,156 looms and 2,669,922 spindles. ‘‘They consumed about 347 mil¬ 
lion pounds of cotton in the year, and employed a daily average number 
of 92,126 persons, of whom, as far as details have been obtained, there 
were 53,317 men, 18,031 women, 15,309 young persons, and 3469 children. 

I he nominal capital of the mills worked by joint stock proprietary is 
returned at 95^ million rupees ; but there is no return of the capital of eight 
mills worked by private proprietary, and probably the whole capital invest¬ 
ed in this industry is quite one hundred million rupees, or (in conventional 
exchange of ten rupees to the pound) 10 millions sterling. 

REVIEW OF THE INDIAN TRADE IN COTTON AND COT¬ 
TON MANUFACTURES. 

In the table (p. 56) summarising the statis *cs regarding the pro- 
duction of, and trade in, raw cotton (for the year ending March 1889), India ! 
is shewn to have produced 9,219,493 cwt. of cotton. Of that amount’ 

7 J 55 J 4 1 cwt. appear to have been exported from the provinces, the bulk | 
of which naturally went to the ports, and constituted the supply from which ! 
the exports to foreign countries were derived, vis,, 5,331,904 cwt., which,! 
deducted from the above outturn, would leave 3,887,589 cwt. as the 
amount available for local consumption in all India, plus 64,627 cwt, obtain- | 
ed from foreign countries. A critical examination, however, of the returns ' 
on every aspect of the cotton industry confirms the suspicion that either the 
area, 13,098,639 acres, is under the mark, or that the yield per acre is \ 
under-estimated. Mr. Beaufort gives the outturn for the year in question 
as having been 9,625,000 cwt., but it is probable that even that amount j 
would not meet the total transactions shown in the trade statistics. It has 
already been pointed out, that there are at least two errors in all the returns CodL _ uith PP 
of the cotton trade, vis,, the overlapping of the official year with the year of 54 ' 55> 
outturn, and the deficiency of statistics regarding road traffic and Native 
States. To these errors is doubtless largely due the fact that the net ex¬ 
ports from the provinces are shown as having been less than the imports 
into the port towns by 700,000 cwt. The figures in the table alluded to, I 
however, are relatively trustworthy. It will, therefore, be sufficient, in 
considering the trade of India, to accept the total outturn, the imports, ex¬ 
ports, ccc., there given as correct. 

t r of the trade and navigation of British India, 

fn > '.8-89, Mr. J. E. O Conor gives the value of the exports to foreign 
counties ns R 15,04,5(1,476. Assuming that ihe. amount retained in India 
equal propoxate value to the people as that which they sold for 1 
lie foreign markets, the outturn may be valued at R 2 6 ,oi,7vOOO. 'it is, per. 
haps, not, strictly speaking, correct to add together the value or a raw with 
that or a manufactured material in estimating trade, but this mav be 
allowed, since these items represent actual financial transactions. The total 1 
valuation Of Indian-grown cotton, plus the value of the imports of raw 
and manufactured cotton, last year amounted to R 57,66,93,851. The more 
important branches of the cotton trade were as follows 

Value of the raw cotton exported, £15,04,56476 : estimated value of' 
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Indian raw cotton used up in the country, R 10,97,19,533 ; and the total 
value of imports of raw and manufactured, cotton, ^31,66,18,842. A con¬ 
siderable proportion of the cotton manufactured in India is, however, ex¬ 
ported and has its value thus increased. The value of these exports 
amounted, in the year under consideration, to ^6,37*45,636. But that 
amount is, after all, but the value of the exports (mostly mill manufactures), 
and takes no account of the cotton used up by hand-loorqs. From a con¬ 
sideration of all aspects of the question, it would seem safe to estimate the 
total value of Indian power and hand-loom manufactures at close on 
R 18,00,00,000. But the raw cotton from which these manufactures are made 
has already been included in the figures given. While that is so the trans¬ 
actions connected with cultivation and manufacture are independent, and 
hence the value of the raw cotton employed, and the ultimate cost of the 
manufactures produced, may not incorrectly be added together ; if so, the 
annual wholesale cotton transactions of India are probably close on 
£6 0,000,000. Carrying this analysis still further, by the acceptance of the 
above data, it may be said that India consumed last year approximately 
R 10,00,00,000 of home manufactures and R31,00,00,000 of foreign goods. 

The subject of the Indian cotton trade may, however, be dealt with in 
greater detail by reviewing the. available information regarding A. Inter¬ 
nal Transactions, B. External. 

A. Internal Trade 

I. Raw Cotton. —The internal trade in raw cotton has been sufficiently 
reviewed in the provincial chapters and need not be further discussed. 

II. Piece-goods and Yarns.— European and Indian manufactures are 
treated separately in the “ Report on the Inland Trade of India by rail 
and river/’ under the two heads of ‘Twist and Yarn,’ and ‘Piece-goods, 
&c.*’ As in the sea-borne trade so in the inland trade, English cotton 
manufactures exceed all other articles in commercial importance. The total 
value of the inland traffic in English goods, during 1888-89, was 2,547 lakhs 
of rupees, in Indian, 474 lakhs of rupees. 

Twist and Yarn.— The total amount of European twist and yarn 
conveyed by rail and river during the year was 6,20,404 maunds, valued at 
R3,60,68,585, of Indian, 2,91,359 maunds, valued at R94,37,843. 

A clear view of the importance of each block as an importer of twist 
and yarn may be briefly conveyed by the following figures extracted from 
Mr. Tucker’s “ Review of Inland Trade ” for 1888-89 : — 

Net Imports of Twist and Yarn . 





Euro¬ 

pean. 

Indian. 

Total. 

Supplied from 




Rx. 

Rx. 

Rx. 


Madras. 



90 

27 

“7 

(Madras and 
1 Bombay. 

Bengal . 



85 

3 1 

116 

Bombay. 

Bombay .... 

North-West Provinces and Oudh 



83 

8 

9 1 

Bombay. 



32 

12 

44 

Bengal. 

Panjab. 



28 . 

3 

3 i 

(N.-W.P. and 
\ Bengal. 

Central Provinces . 



19 

11 

30 

Bombay. 

Nizam’s Territory , 



11 

4 

15 

Bombay. 

Mysore ..... 



6 

5 

11 

Bombay. 

Sind. 



8 

1 

9 

Bombay. 

Assam. 



9 


9 

Bengal. 

Berar. 



16 

1 

7 

Bombay. 

Rajputana and Central India . 



4 

2 

6 

Bombay. 
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“ It must not be supposed/' continues the author of the Review, “that the 
figures in the third column represent the whole consumption of twist and 
yarn of Indian manufacture. No estimate can be given of the produce of 
native spindles, which is still considerable; but putting the value of the 
annual outturn of Indian mills at 515 lakhs of rupees, and deducting 356 
lakhs as the export to foreign countries, the home consumption of Indian 
mill produce alone comes to 159 lakhs against a foreign import valued at 
343 , lakhs.” 

I lie coastwise trade in Indian twists and yarns'has been remarkably 
steady during the past five years. In 1884-85 the imports amounted to 
20,231,8191b, valued at 1*93,07,197, in 1888-89 to 20,50^,1.30ft), value 
1^85,20,195. The largest importer in the year under consideration was 
Bengal, with 9,691,1431b, followed by Madras with .4,308,051, Burma with 
3,860,193, Bombay with 2,153,209, and Sind with 492,5341b. The largest 
exporter was Bombay, with 18,897,0681b, followed by Bengal with 2428,851, 
Madras with 1,030,5751b, Burma and Sind with very unimportant amounts. 

The coastwise imports of foreign twist and yarn have also remained 
steady, but are much less important than those of Indian. In the year 
under consideration they amounted to 10,637427ft), valued at 1*63,13,272, 
of which Bengal imported 4,035,666ft), Madras* 3,972,109, Sind, 934,718, 
Burma, 891,520, and Bombay, 803444ft). The largest exporter was Ben¬ 
gal with 6,723,474ft), followed by Bombay with 3,044486, and Madras, 
Burma, and Sind with smaller amounts. 

Owing to its short staple the bulk of Indian cotton is unfit for the pro¬ 
duction of the finer descriptions of yarn, and local manufactures are there¬ 
fore, as a whole, considerably inferior in value to that of the European article. 
For the same reason European yarns are largely used by native looms 
throughout the country in the manufacture of the finer classes of cloth. 

Piece-goods. —Mr. Tucker (Review of the Inland Trade) writes 1 “A 
correct representation of this important item in the inland trade returns is 
attended with special difficulties. In the case of goods passing through 
the Custom House the value if declared, and the nature and volume of 
consignments in pieces, yards, bales or other approximate ascertained. 
Railway invoices, however, shew only weights in the gross without dis¬ 
tinction of kinds, and the fixation depends upon local enquiries of a tedi¬ 
ous and difficult nature, and upon estimates which must be largely 
conjectural,” “ To study, however, the correlation between imports by 
sea and the distribution of English piece-goods over the interior of the 
country, the inland values with all their imperfections must be accepted, 
for no comparison is possible between a trade represented on the one 
hand by pieces, yards, &c., and on the other, by maunds/’ 

The total value of English piece-goods, c\:c., conveyed by rail and river 
in India in 1888-89 was 1*20,26,99,428, of Indian piece-goods, 1*1,88,64,912. 
The proportion received by each province may be shortly represented by 
the following table :— 

Net Imports <f Cotton piece-goods. 
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European. 

Indian. 

Total. 



Rx. v. 

Rx. 

Rx. 


Madras. 

133 

—30 

108 


Panjab. 

2S1 

1 1 

292 


Bombay ....... 1. 

9 ‘ 

—37 

54 


Central Provinces . . . . . . 

50! 

—10 

40.I 


Nizam’s Territory ...... 

iS 

4 

22 


Rajputana and Central India . ... 

84 

3 l 

* 15 


Berar.. 

27* • 

12 

394 


Mysore . ... . * 

26 

JO 

36 


Assam ......... 


2* 

66* 


Sind ......... 

« | 

34 

77 


Rx. = lakhs of rupees (1,00,000) : 

— indicates net exports. 

By far the largest exporting centre of European goods was Calcutta, 
followed by Bombay, Karachi, and the Madras seaports, named in order 
of importance. Of Indian goods Bombay, Karachi, the North-West Prov¬ 
inces and Oudh, and Madras exported the largest quantities. 

The coastwise transactions in piece-goods are usually large. The im¬ 
ports of Indian goods last year,for example, amounted in value to R71,03,138, 
of European to R2,16,63,818. The largest exporting town of the former 
was Bombay, which shipped goods to the value of R57,59,55.V and was 
followed by the Madras seaports, the exports of which valued 615,81,717. 
Of European goods Bombay stood first, with a trade amounting to 
R 1,66,29,594 in value, followed by Bengal with exports equal to R7i»35,3iQ. 

Though, as already stated, the figures in the above statement of rail 
returns may not be absolutely correct, for purposes of comparison with 
the values of imports from foreign countries, the broad results indi¬ 
cated bv the statistics of internal trade are substantially accurate. Thus 
they indicate very forcibly what is evident from the returns of foreign 
trade, 1ns., the pre-eminence of Bengal as a consumer and distributor of 
English piece-goods. Mr. Tucker writes of the rail-borne trade : “ Cal¬ 
cutta, which is one of the largest emporiums for piece-goods in the world, 
supplies the requirements of the vast population of Bengal, the North- 
West Provinces and Oudh, the Panjdb, and Assam. It exports 13,78 
lakhs of rupees against 6,87 lakhs from the other provinces combined;’but 
the disproportion between these figures is, in some measure, caused by the 
higher value rates applied in Bengal to the traffic in European piece-goods. 
Bombay town supplies its presidency, the Central Provinces, Berar, Raj- 
putana and Central India, and Hyderabad, and to a less extent, the 
North-West Provinces and Oudh, and the Panjab; while the Madras 
i residency and Mysore have their demands met through the Madras 
seaports. 

As far as can be gathered, the demand for European grey goods is 
much keener on the Calcutta than on the Bombay side; in bleached cloths 
and coloured prints it is about equal; while in handkerchiefs, shawls, &c.. 
Bombay does the largest trade. Judging by the returns, the competition of 
.ndian with European manufacture is much less pronounced in tne case of 
piece-goods than in that of twist and yarn. The inland trade in country 
piece-goods ,s kut one-tenth that of imported stuffs. But it must be re¬ 
membered that, while the latter must necessarily all enter into the trade 
1 ' urns, a large local cloth manufacture exists in many parts of the country, 
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the produce of which is consnmed locally or, at best, enters to a limited 
extent only into the statistics of inland trade. It may be safely stated 
that nearly all, if not the whole, of the Indian piece-goods, distributed by 
rail, is. the produce of power-looms, and that the large outturn of hand- 
looms is nearly altogether unrepresented. 

A considerable trans-frontier trade exists, the greater part of which 
is represented in the rail trade of frontier provinces. In 1888-89, the total 
value of imports of piece goods and yarns from trans-frontier countries 
amounted to 8:1,95,306; while the exports were valued 82,19,99,332. The 
largest receiving countries were Upper Burma, Kabul, Kashmir, Nepdl, 
and the regions tapped by the Sind-Pishin Railway. 

B. Foreign Trade. 

I. Raw Cotton. —For an account of the early history of the Indian 
cotton trade the reader is referred to the chapter “History.” (pp. 42 —52.) 

Imports. —1 hese amounted last year to *64,627 cwt., valued at 
8 i 5 ,° 5 » 79 I > which Persia supplied 54,013 cwt., Mekran and Sonmiani, 
6,000, Arabia, 1,477, and Turkey in Asia, 1,273; the remainder came 
from Egypt, the United Kingdom, and Japan in the order mentioned. 
The bulk was received by Bombay, which re-exported 45 cu t. to Persia. 

In 1S73, the import trade was even smaller and less important than it 
is now, the imports in that year amounting to only 14,500 cu t. In 1877-78, 
however, they had increased to 54,200 cwt., since which date they have 
preserved an average of about 50,200 cwt. 

Exports.— As already stated, the cotton export trade of India has 
remained fairly steady since the date of the American war, before which 
time it presented fluctuations of the most extraordinary character. 

Notwithstanding the general steadiness of the trade, however, progress 
has not been marked during the past fifteen or twenty years, a fact which 
is probably due, at least in part, to the largely increased demand of the 
Indian power mills, which, in 1888-89, are estimated by Mr. Beaufort to 
have consumed 3,111,024 cwt„ as against an average of 1,089,735 cwt. in 
the five years ending 1881-82. 

The increase in the trade during the past fifty years may be shortly 
shown by the following tabular statement;— 


Quinquennial Averages of Exports of Cotton. 


Quinquennial periods. 

Weight in 
cwts. 

Value in 
lakhs of 
Rupees. 

(*) *834-35 to 1838-39 .... 

{2) 1839-40 „ 1S43-44 .... 

( 3 ) I844M5 ,, *1855-56 .... 

(4) *1856-57 „ +1861-62 . 

(5) +1862-63 „ 1S66-67 .... 

(6) 1867-68 „ 1871-72 . 

( 7 ) 1872-73 „ +1876-77 . 

(8) +1877-78 „ 1881-83 

( 9 ) 18S2-83 „ 18S6-S7 

1887-88 actual year ... * 

18S8-89 ditto . 


, » 1 91?345 

1 > 574 ^« 75 i 

2,858,427 
4 , 959,959 
5,800,586 
4,S 16,023 
4,108,521 
5,367,237 
5 , 374>542 
5 , 331,536 

205*8 

234-6 

631*5 

2,885*2 

2,001*2 

1 , 350*3 

1,132*3 

1 , 352*2 

1 , 441*2 

*, 504*6 

The trade diminished considerably during per 
of period (6), but recovered itself in period (9; 
last two years 

iods (7) and (8) on the average 
1, and still more so during the 


* Indian Mutiny. f American Wa; 0. + Famine ycm^. 
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The year of maximum exports was 1871-72, when 7,225,411 cwt., value 
2,127*2 lakhs, was exported; but in 1864-65, though much less, vis., 
4,687,972 cwt., the highest value was attained, amounting to 3,757*3 lakhs. 
In the year under consideration the'exports and mill consumption combined 
reached a maximum of 8,442,192 cwt, v. 

The exports of the last two years were made chiefly to the countries 
noted below : — 


Country. 


United Kingdom 
Italy . 

Austria 
Belgium 
France 
China . 

Germany 
Russia 


Cwts. (coo’s 

omitted). 


887-88. 18S8-S9. 


2,140 

774 

688 

676 

4S7 

202 

*39 

*34 


1,776 

781 

755 

873 

549 

*39 

190 

*50 


In consulting'the above figures, however, it should be remembered that 
a large proportion (about three-fourths in 1888) of the cotton sent from India 
to England is reshipped thence to the Continent, which, in fact, consumes 
about fourth-fifths of our exports. 

During the past- five years, the supplies to the United Kingdom have 
been decreasing, while those to Austria and Belgium have shown a ten¬ 
dency to increase, owing, probably, to the fact that these countries are be¬ 
ginning to draw supplies more freely direct from India, than at second¬ 
hand from the United Kingdom. Since the opening of the Suez Canal, the 
opportunities thereby given for direct shipment to the continent, have caused 
England to steadily lose her position as the dcp6t from which the rest of 
Europe draws its requirements of Indian cotton." Part of the cotton sent to 
Italy is, it appears, destined ultimately for transport to South Germany, but 
the greater part is worked up in the cotton mills of Lombardy and else¬ 
where m Italy; a part of this cotton returns to India as Turkey red twist 
(see Sea-borne Trade Review , 1877-78 , 14). 

The reasons why Continental Europe takes so much larger a share of 
Indian cotton than England are explained, as follows, in Mr, O’Conor’s 
Seaborne Trad for 1874-7 5: — 

“ ,n continental Europe Indian cotton is regarded with more favour 
than in the English manufacturing districts. English machinery was ori¬ 
ginally adapted to the treatment of cotton of longer staple than the Indian 
fibre, and as long as manufacturers can obtain a supply sufficient for their 
purposes of the longer-stapled American, Egyptian, or Brazilian cotton (of 
which not more than g or 10 per cent, of the imports into England are re¬ 
exported), the Indian fibre is regarded with disfavour. Ip some cases 
indeed, cotton operatives have refused to work with Indian cotton as being 
too troublesome to manage. This is not the case on the Continent, where 
mills exist possessing machinery specially adapted to the treatment of short, 
stapled cotton, and in these quarters there seems to be a growing demand* 
for our staple.’' 

The falling off in raw cotton exports to China within the past fifty years 
is very marked. In the thirteen years 1834 to 1846, the exports from 
bumbay alone averaged 47U59° cwt., in comparison with 533421 cwt. to 
nc united Kingdom; and, as late as i860, over 700,000 cwt. went from 
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the same port to China. During the American War of 1863-64, how¬ 
ever, not only was Surat cotton exported to America, but Bombay import¬ 
ed cotton from China. The erection of spinning and weaving mills after 
this date has gradually lessened the exports to. China, and in the year 
under consideration they have fallen to only 139,000 cwts. 

The shares taken by the seaports of India in the exports of the last 
two years have been as follows :— 


Bombay 
Madras 
Bengal . 
Sina 
Burma . 


TRADE- 

FOREIGN. 

Raw Cotton- 
Exports. 



Cwt. (ooo’s omitted). 


1887-SS. 

* 

188S-S9. 

. 

3,929 

4,19s 

• 

658 

595 


61S 

375 


*3* 

130 


37 

32 


The principal ports to which the exports from Bombay were consigned 
in 1888-89, named in order of importance* were : — Liverpool, Antwerp, 
Trieste, Genoa, Havre, London, Venice, Hamburg, and 6dessa. From 
Coconada and Masulipatam nearly all went to Havre and London; from 
Madras town nearly the whole used to be taken by London which still 
secures about four-fifths, but the trade with Italy and Austria is steadily 
growing; from Tuticorin about four-eighths of the whole has recently 
annually gone to Liverpool, while smaller quantities are exported to London, 
Venice, Barcelona, and Antwerp, named in order of importance. The most 
important receiving port of cotton from Calcutta is London, though, in the 
past two years, Hamburg has been rapidly pushing to the front. Genoa, 
Venice, Antwerp, and Trieste follow in the order named. A little of the 
cotton exported from Calcutta still goes via the Cape, while from all other 
ports it goes entirely by the Suez Canal. About equal quantities of the ex¬ 
ports from Karachi go to Great Britain and the Continent. London, is the 
principal importing port, Antwerp being next, followed by Marseilles. A 
small and, apparently, decreasing quantity is imported by China. Most of 
the exports from Burma are shipped to China either direct or through the 
Straits Settlements. 

II. Twist and Yarn.—Imports.-— The total imports of twist and yarn, 
in the year under consideration, was 52,587,1811b, valued at 374*68 lakhs of 
rupees. The trade is a steadily increasing one, notwithstanding the com¬ 
petition of Indian yarns, as will be seen from the table below - 

Quinquennial averages of Imports of Twist and Yarn . 


1871-72 to 1875-76 
1876-77 to 1880-81 
1881-82 to 18S5-S6 

1856- S7 . 

1857- 8S • 

1888-89 . 


lb 

R 

3 1 ,934,495 

2,72,68,650 

36,339,902 

2,90.16,344 

44»54-,928 

3,3 *,97,401 

49,013,979 

3»3*,'83,769 

5 *,542,549 

3,58,19*061 

52,5«7.‘3i 

3>74,67,969 


jl no ciuu\L Co but'w '\ lint me ijUdniiiN import 
increased during the past twenty years, the value has been augmi 
smaller proportion, indicating a considerable reduction in prices. 


Twist and 
Yarn - 
Imports. 
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Up to 1S79 cotton twist and yarn was subject to a duty, but, in 
March of that year all twist of No. 32 mule, and No. 20 water, and lower 
numbers was declared free of duty. This was followed in 1880-81 by a 
large increase in the quantity imported, regarding which the Commissioner 
of Customs in Bombay wrote :—“ The largest proportionate increase is in 
mule 32, importations of which have more than trebled, the reason, appar¬ 
ently, being now that this number can be imported free, the local mills, 
which formerly turned out considerable quantities, find it more profitable 
' t0 confine themselves to 20, in which number they can readily sell as much 
as they can make, and have, accordingly, abandoned the market in 30 to 
importers.” 

The Tariff Act of March 10th, 1882, totally abolished the customs duty 
on all cotton goods with that on others, but the description of yarn and tv/ist 
continued of qualities or counts superior to those made in the Indian mills. 
Thus, in the report for the year ending March 1884, Mr. O’Conor wrote : 
“ Very little twist below No. 33 was imported, the lower qualities having 
been, to a great extent, displaced by Indian-made twist.” In 1885 he 
remarks on the same subject, "Even the medium kinds are now dimi¬ 
nishing, an indication that the Indian mills are beginning to make them 
too, and that hand loom weaving in India continues to decline as the 
spread of communication cheapens the cost of cloth in districts formerly 
unable to buy cloth, by reason of cost and difficulty of transport.” In 1888 
it is reported that the supply of even No. 40 was diminishing, but that the 
defect in that number was made up by the increase in that of other 
‘ counts,’ more especially in those higher than 40. 

Nearly the whole of the imports come from the United Kingdom which, 
in the year under consideration, supplied 51,891,9751b out of the whole. The 
next in importance was Austria with 299,148fi), followed by Italy with 
146,500, Belgium with 103,085, and other countries with unimportant 
quantities. 


The shares received by each of the importing provinces and presidencies 
in the last two years were as follows :— 


Bengal . 
Bombay 
Sind . 
Madras 
Burma . 


Thousands of lb 


1887-83. 

18SS-89. 

* 5,453 

15,05 6 

15,374 

15,005 

1,676 

2,683 

13,753 

15,813 

5,281 

4,029 


The re-exports r.re unimportant. During the past five years those by 
sea have been as follows :— * 


1884-85 . 

lb 

R 

958,419 

6 , 55 ,i 6 o 

1885-86 . 

I,oS2,6io 

6,63,032 

1886-87.' 

1,319,24s 

8,11,466 

1887-88 .. 

1,058,963 

6 , 93,443 

1888-89. 

1,601,596 

11,15,140 


* Imports of Foreign goods, Trans-frontier, have been included in Trans-frontier 
trade, see p, 165. 
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Of the total amount in the year under consideration 946,3946 went to 
Persia, 285*995^ Aden,^ ib 5 » 2 75 & to Arabia, and small quantities to 
several other countries. 1 he shares taken bv each of the principal ports 
in the re-export trade were as follows:-'Bengal, 29,6326: Bombay. 
I > 523 > 3 °iUl; Sind, 1,1816; Madras, 34,6276; Burma, 12,8556. 

Exports.— The exports of cotton yarn and twist in 188S-S9 amounted 
to 128,906,7641}), valued at R5,20,70,996, They have increased 158 per 
cent, in the last six years, that is, at a rate of more than 26 per cent, annu- 
ally. I he increase during the past twenty years may be shown bv the 
following table 


iS/i-72 to 1S75-76 
1S76-77 to 18S0-81 
18S1-S2 to 1S85-86 
1SS6-S7 . 

18S7-S8 . 

1SSS-89 . 



lb 

R 

0 

4,370,329 

20,96,007 

• 

•19,524,665 

86,55,305 

• 

54 >° 35 , 9 Si 

2,06,16,340 

• 

91,804,244 

3 , 33 , 6 S, 6 oS 


H 3 , 45!,375 

4,07,73,S65 


128,906,764 

5,20,70,996 


c 1 • - 1 01 * e^poris goes to ^hina, as may be se 

by the following tab le showing the distribution in the last two years 


China . 

Japan . 

Aden . 

Straits 

Asiatic Turkey 
Java . 

Arabia 
Persia 
Past Coast of Africa 
Cevlon 

Other countries 


lb (ooo’s omitted). 


18S7-88. 


92,571 
i 7 , 39 i 
i ,354 
981 

365 

2S3 
279 
' 79 
66 
32 
5 o 


18SS-S9. 


101,248 

23.143 

1*327 

503 

327 

261 

139 

64 

26 

2-J 


Bombay 

Bengal 

Madras 

Burma 

Sind 


lb (ooo’s 

omitted). 

1887-ss. 

1888-89. 

i oS,s 16 

123,023 

3 , 7 So 

4 , 35 i 

’,132 

1*493 

20 

3 S 

3 

1 
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The export trade is virtually a monopoly of Bombay, but the other 
■ ] oard presidencies and provinces also contribute small amounts ns 

U,e la^tno y years :- OWaii? Stalement of the shares tak «» by each during 


' 


is of lower count. 


G. 270 















































































TRADE- 

FOREIGN. 

Other Cotton 
Manufac¬ 
tures— 
Imports. 

271 


III. Cotton Manufactures (excluding Twist and Yarn.)—Im¬ 
ports.— The imports of cotton manufactures show on the whole a steady 
though not very rapid increase, notwithstanding the yearly augmentation 
of Indian power-loom manufactured cloths. This is, probably, accounted 
for, partly by the increase of population, partly by the gradual ousting of 
the old hand-loom manufactures owing to the increase in popularity of 
the attractive, though less durable, goods of Manchester. 

The average imports during the past twenty-five years have been as 
follows 


Quinquennial averages of i?nports of Cotton Manufactures (excluding 
Tu'ist and Yarn). 


1866-67 to 1870-71 . . . ... 

Value (Rupees). 
14,78,63,641 

1871-72 to* iS75-76. 

i 5 , 53 , 54 , 76 o 

' 1876-77 to 18.80-81. 

*7,45,54,oS6 

J8S1-82 to 18S5-S6. 

21,23,08,636 

25,84,65,080 

1886-87 • ♦ . . . . . . - . 

I8S7-SS.. 

23,92,44,676 

1888-89 . . 

27,76,45,082 


In 1879 g re y piece-goods made of 30 s. yarn and lower counts 
were freed from import duty. As a consequence it was estimated that ir 
the first year loss was sustained to revenue of 21 lakhs of rupees, and 
the import of medium and finer cloths almost entirely ceased. The Tariff 
Act of March 10th, 1882, entirely abolished all duty on cotton manufac¬ 
tures, and in that year we find the following remarks made by the Collec¬ 
tor of Customs, Calcutta :— (t It is very probable that the total abolition < 5 f 
the duty on cotton goods, along with the other duties on general imports, 
will have the effect of causing the trade to revert to the old descriptions of 
cloths made from finer yarns, though it is possible that the demand having 
been once created for the better class of cloths made of 30s. yarn, it may 
be found profitable, in certain cases, to continue to supply them. Generally 
speaking, however, it may be anticipated that shirtings and cloths of a 
similar description, which are the principal kinds that the partial remis¬ 
sion of duty affected, will be manufactured as of old of 32s. and 50s. 
Whether this will be an advantage to the consumer, notwithstanding the 
greater cheapness, is a matter of opinion. Certain it is that, with the 
cloth made of the coarser yarn, he obtained a more durable article, and 
though this is a great advantage, it is doubtful if he will pay the higher 
price in comparison, when he can obtain a cloth of nice appearance and 
which, in many cases, may serve his purpose quite as well, at a lower price.” 
In the Review of Trade for the year ending March 1883, Mr. O’Conor 
remarked that a reversion to the higher count classes had occurred, but not 
so generally as had been anticipated. 

Analysis of imports. —Tne increase in the several items included 
under the heading of Cotton Manufactures, during the period for which 
trade returns are available, may be shown in tabular form 
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Table shewing increase in the various articles comprised under Imports of Cotton Manufactures . 


Year. 

Piece-goods 
prey (un¬ 
bleached). 

Piece-goods 

white 

(bleached). 

Piece-goods 
coloured, 
printed, and 
dyed. 

Handker¬ 
chiefs and 
shawls 
in the 
piece. 

Piece- 

goods, 

(other 

sorts). 

Lace and 
Patent 
net. 

Hosiery, 
pure and 
mixed. 

Thread 

(sewing). 

Canvas. 

Other 

sorts. 

Total. 


R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1866-67* . 

7^5*78,567 

2,74,99,420 

2,57,69,940 

... 

45,211 

... 

... 

4,39,449 

3,94,923 

: 

*3.27,27,4*0 

iS75-/6f • 

*<>>63,97,122 

2,68,77,064 

2,83,72,506 

9, *6,754 

3*,*69 

4,18,962 

4,57,1/6 

9,99,536 

4,405 

27,427 

16,45,02,121 

1888-89}: . 1 

I 

5,96,24,764 

5.‘57,44,5o8 

5,62,31,8*7 

21,46,801 

1,51,044 

5,86,869 

8,71,7*3 

*3»9l>,996 

l 

27,237 

8,63,333 

27,76,45,oS2 


* First year of statistics, 

f First year of complete returns. 

% Last year of available statistics. 
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It will be seen that nearly every article shows a steady and fairly pro¬ 
portional increase, with the exception of canvas, the imports of which have 
markedly diminished in value. 

The United Kingdom virtually possesses the monopoly of this exten¬ 
sive trade. Thus, in the year under consideration, imports to the value of 
£27,34,92,942 came from that source, leaving only 1*41,52,140 to be account¬ 
ed for by other countries. Of this small amount, Italy supplied goods to 
the value of 1*9,44,910; Austria, 1*8,37,331 ; the Straits Settlements, 
R7,25,928; the United States, R5,87,745; France, R 5 , 33> i6 7 5 and Ger¬ 
many, R 1,83,561. Other, countries supplied small amounts valuing less 
than one lakh. 

In 1887-88, the amount derived from other countries than the United 
Kingdom, showed a marked correspondence in value with that of 1888-89, 
amounting to R4o,o5,262. In that year,-however, Austria supplied much 
the largest quantity, while the value of the imports from the United States 
valued R 1,41,134 only. 

The shares taken in the imports, by each of the seaboard provinces, 
during the past two years were as follows 




1887-88. 

1888-S9. 



R 

R 

Bengal. 

e 0 

12,62,81,551 

M, 54 , 77 ,o 39 

Bombay ........ 

. 

7 , 25 , 74,360 

S, 16,25,998 

Madras. 


1,80,5s, 165 

2,17,01,711 

Burma. 


1,30,17,641 

S6,31,259 

Sind. 

• 

95 ,1 2,959 

1,72,09,075 


On analysing the above figures it will be found that, while Bengal re¬ 
ceives nearly two-thirds of the imported grey goods, it imports less than 
half of the white good:;, and a still smaller proportion of the coloured goods. 
The people of Bengal proper and of Assam and the bulk of the people of 
the North-West Provinces do not wear coloured clothing, while, on the 
other hand, the people of Western and Southern India are very partial to 
coloured cloths. The Burmese take a comparatively large quantity of white 
and coloured cloth to the proportion of grey, though the imports of the 
latter in these provinces have lately been increasing. 

Re-exports.—' The re-exports by sea are comparatively unimportant.* 
In 1888-89 they amounted to only R 1,70,51,674, of which goods to the value 
of £68,54,523 went to Persia; R 19,46,861 to the Straits Settlements; 
R17,10,702 to Turkey in Asia; K 15,95,418 to Arabia; R 12,70,548 to 
Zanzibar; R9,35,029 to Mauritius; R9,82,527 to Aden; R6,51.490 to 
Mozambique; £5,36,588 to Ceylon; R 1,72,864 to Makran and Sonmiani; 
and £1,43,683 to Natal. Smaller quantities, valuing less than one lakh, 
were despatched to other countries. 

Nearly the entire trade is confined to Bombay, which, in the year 
under consideration, exported goods to the value of £1,63,31,313 out of 
the whole. Bengal and Sind exported to the amount of 2% lakhs each, 
Madras to the value of 1 i lakh, and Burma an insignificant amount. 


* Exports of Foreign Goods, by Trans-frontier, are included in Trans*frontier 
trade, see p. 165. 
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,R1 ?' rh .P, qrts of a11 Inc Jian cotton manufactures, exclusive TRADE- 
ot twist and yarns, in the year under consideration, valued Ri,i6 74 6ao FOHEIGN. 
This amount was made up as follows :— 4 


Nature of Goods. 

lb 

Yards. 

R 

I . — Piece-goods — 

1. Grey (unbleached) . . 

2. White (bleached) . 

3. Coloured, printed, or dyed 

4. Handkerchiefs and shawls in thp 

piece. 

5. Other sorts of piece-goods . 

**.— Hosiery, pure and mixed . 

*11. — Thread, sewing . „ 

IV. —Canvas . . . . . ; 

V. — Other sorts of manufacture . 

50,739 

*>S5i>S55 

54.938,813 

1 *6,355 

*5.*S9,o59 

*>073.077 

21,122 

GS56 

. 64,66,979 

46,504 

43,*S,7 4 i 

5,23,5*5 

*5>sss : 
*9,036 1 
39.732 
S33 ! 
2,43,4*2 j 

Total 



*>*6,74,640! 


Other Cotton 
Manufac¬ 
tures- 
Exports. 


T *11 , n rapiniy progressive within the last twenty years as 
Thuq 1 in 4 Sr. a y - be ex P e f ted , fr ° m the increase in the number of mills 

K^ooo4in 1, !^r n,a r Pen °£ ™o dmS 1$75 ' 76 ’ t,1c vahle amounted to 
* N o4>99>9~7 » w that ending’ 1S80-81 to R^i i 2 6 aa* In flir> c. ^ 

ending >885-86 to . RS,., 4,879; in 1886-87 ^o 1^56,4 7 in fsLffi 

Ins'been’Vt^'f'r L" l88 ®' 8 ^ t0 ^1,16,74,640. Substantial as the progress 
OVonn ’ 1 short , ? f th ? advance made in the export oi yarns °Mr 
O Conor remarks on this point 1 “ As long as the Chinese -,S lL 

S a va t r a n"- th 7 P a ‘[ erence f ? r their cloths themselves Af import- 

’-i lnStead ° f l,ri P 0 !' l ' n g ' l ready-made, the export of our yarns must 
necessarily augment much faster than that of pieogoods.” 

in Jt.tf'p lm P orteis 1 fe past year were: - Aden, with a total amounting 
Rminn R r ,6 f * 942 K , C o''f w ‘ th R19,93,593; the Straits Settlements with 
1 7 ^ 37 ' 944 ; Ceylon with R16,99,511 ; Zanzibar with £11,70,44.6 • Mozam 
b.que w, h R8.37.220; the United Kingdom with R6,, 9 JMmhi^Uh 
? 5 ’ 2 K Persl ? } vllh . ^ 3 » I 9.7Q2; lurkey in Asia with R2,49,714; Mek- 
Scverd d uf 0nm,anl f • R ‘> 35.971 ; and Abyssinia with Ri.13.10, 
lakh of rupees C ° Untnes lm P orted smaller quantities valuing less than one 

* the scaboard presi - 


Bombay 
Madras 
Bengal 
Sind 
Burma . 


1S87.S8. j 1SSS-S9. 


R 

69,68,896 

42,22,203 

*369,443 

* 3 - 44.334 

543 


R 

75 . 47 > 7 So 

38 , 54.491 

*>4**403 

*>30,562 

404 


Bombay thus possesses more than 64 percent, of the trade in woven goods ! 
It should be mentioned, however, that a considerable proportion of the” 


ex- | 


ports from Madras consists of cloths dyed in that presidency the weces 
having been woven in Madras, in Bombay, or in England—that in fart • 
Bombay is the centre of cotton-spinning and weaving industry i’ n India 
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(See Trade Review for 1888-89.) The following remarks from Mr. Beau- 
fort’s Indian Cotton Statistics regarding the progress made by, and the 
distribution of, the chief cotton manufactures of Bombay may* therefore, be 
of interest“ The demand for T. cloths and Sheetings, especially in the 
past three years, has increased considerably. Longcloths, too, have been in 
more favour in the past two years, but'Domestics show no expansion. 

‘ Drills’ and 4 Jeans f have fallen off largely. 4 Dhotjes’ and 4 Chudders 
find but few buyers out of the country, but the total trade in the last three 
years has been growing. The increase in T. cloth is purely to China, the 
largest consumer of this description of cloth, Mozambique and Zanzibar be- 
in the next largest buyers. Of 4 Sheetings ’ Zanzibar takes nearly half the 
exports, Mozambique being the next important outlet. 4 Longcloths ’ go, as 
a rule, principally to Aden, for re-export ; but last year China took the lead, 
whereas but two years ago her takings were so small as to^be included 
under 4 other ports.’ Aden takes nearly all the 4 Domestics.’ ” 

GRACILARIA, Grev. ; Agard/i. y Sp. Alg ., II., 584. 

A genus which comprises from 20 to 30 species, natives of the warmer 
seas of various parts of the world, and characterised, as -its name implies, 
by the slenderness of its filaments. 

Gracilaria confervoides, Grev ille , Algos Briiann 54; Algje. 

Syn.—Fucus echelis, Gmel. 

G. lichenoides, Greville , Algce, Bntann., $4 ; Turner, Fuel, /. 118. 

Syn. — Fucus amylaceus, O ' Sh F. lichenoides, Linn .; F. gelatino- 
sus, Koeing; Sph/erococcus lichenoides, Agardh (not of Grev.); 
Plo*caria Candida, Nees. 

These two species constitute the commercial product known as Ceylon 
M oss, Jaffna Moss or Agar Agar, and may, for the purposes of tips 
work, be considered conjointly. 

Vera.— Chbtai-ghds, Bomb. ; Ddrya-ki-pdchi, Dec. ; A ad al-pr.ch-ch1, Tam. m r 
S am udrapu-p dichi, Tel. ; Kujdv-p&n, Burm. 

References.— Pereira's Mat. Med., 11 ., Pt. T 4 if harm. Ind., 260, 

46s : O'Shaughnessy, Beng. Dispens ., 668 ; Moodten Snenjj , Supp. I harm* 
Imt., 750; Dyviock, Mat. Med. IV. hid., 2nd cd., 872; Pluck. & Ilanb.,. 
Pharmacog749 ; Bent, & Trim., Med. PI ., 3 o 6 ; Mason , Burma and 
Its People, SOT>832; Bal/our , Cyclop., I., 1154 , 1242. 

Habitat.—Found on the coasts of the Indian Ocean, especially in. 
Ceylon ; extending to Burma, and the Malay Archipelago. 

'‘Medicine.—The dried sea-weeds have long been employed as a medi¬ 
cine in the localities in which they occur, and form an article of some 
considerable trade with China. The plants are chiefly collected during 
the south-west monsoon, when they become separated by the agitation 
of the water, and thrown or. shore. They are dried in the sun, on mats, for 
two or three davs, then washed several times in fresh water, and again ex¬ 
posed to the sun. By this means they are bleached, and become fit for 
use or for exportation. 

Ceylon moss is considered by the natives of Southern India and Ceylon 
to be nutritive, emollient, demulcent, and alterative, and especially valu¬ 
able in pectoral affections. It has been described by many learned writers, 
and was for the first time submitted to a careful chemical examination by 
O Shaughnessy. It has obtained a place amongst the officinal drugs ot 
the Indian Pharmacopoeia, but though occasionally employed in Europe 
and America, it is neither officinal in the Pharmacopoeia of Great Britain, 

nor in the U. S. Dispensatory. _ . ... 

General characters and composition.—O fficinal Gracilaria con¬ 
sists of light yellow or faintly purple filaments, from one to several inches m 
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The Ceylon Moss. 
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GRANGEA 

maderaspatana. 


length and varying in thickness from the size of a crowquill to that 
of ordinary thread. It has a feebly saline taste, a flavour of sea-weed, and 
a cartilagenous consistence. 

Chemical character.— Ceylon moss as examined bv O’Shatigh- 
nessy yielded vegetable jelly 54*5 per cent., starch 15 pe'r cent., cellu¬ 
lose 18 per cent., gum 4 per cent., and inorganic salts 7'5*per cent. The 
authors of the Phcirmacographia write: “Some chemists have regarded 
the jelly extracted by boiling water as identical with pectin, but this state¬ 
ment requires proof. Payne called it gclose , and found it composed o: 
carbon 4277, hydrozen 577, and oxygen 51*45 per cent.” The salts 
according to O’Shaughnessy consist of sulphates, phosphates, and chlo¬ 
rides, with neither bromide nor iodide. ^ 

Medical properties and uses.— In its properties it resembles Carra- 
gern moss, being emollient, demulcent, and nutritive. It may be used in 
the form of a decoction or jelly, as a light and readily digestible food for 
invalids and children, as an emollient in intestinal catarrh and irritation, 
and as a demulcent in pulmonary complaints and irritation of the throat. 
The jelly or decoction may be made more palatable by the addition of 
milk, wine or aromatics. 

Food.— In the Indian Archipelago and China large quantities are 
employed in place of isinglass for the preparation of jellies, and, as already 
stated, considerable quantities are exported from India to China. J 

Industrial Uses.—Occasionally employed in England as a idly for 
dressing silk. J J 

Grains, see Cereals, Vol. II., 257, 

Grains Of Paradise, see Greater Cardamom (Amomum subulatum, Roxb V 

Y, 01 : V v 2 , ; ,r a f nd Lesser Car damom (Elettaria Cardamomum, 

Mcxton) 2 Vol. III., 227. 

Gram, see Cicer arietlnum, Linn., Vol. II., 274. 

Gram, tlorso, see Dolichos biflorus, Linn., Vol. III., 175. 

GRANGEA, Adam., Gen. PL, II., 261 . 

Grangea maderaspatana, Poir., FI. Br . bid., IIL, 2 47 ; Wight, 

Uc . /097 ,* Composite. 

Sy J]r-7r^ RT iS MISIA maderaspatana, Roxb.' t Cotula maderaspatana, 
Wula. ; C. SPH/ERANTHUS, Link.; GRANGEA SPH/ERANTHUS, Koch. 

Veni Mustard, Hind.; Namuti , Heng. ; Mdshipatri , Tam. ; Savd, Tel.; 
Dovana :, Kan, ; Nelam-pata, nclambala, Mala*y. ; Weel kolondu , Sing. ; 
Afsantm , Arad.; Baranjdsif koihi, Pers. 

References.— 0 xb., FI . Ind., Ed. C.B.C. , 600 ; Date. & GibBomb. 
El., J24; Ainslte, Mat. Ind., /., 481; Dymjck, Mat. Med. W. Ind., 2nd 
ff ,43 AiP' Ar JV!b Bomh • Drugs, 78; Murray, PL and Drugs, Sind, 
I . 82 i.. At P ns P\^- Dist., 3 u; Gazetteers:—N.AV. P. t I 81; IV., 
LvTiii; bomb., XV. 9 436. 

Habitat.—A common weed found throughout India, from the Punjab 
“dA^ Uth Warc ^ s * distributed through Tropical and Sul>tropical 

Medicine.—The medicinal properties of this plant were first brought 
to the notice of Europeans by Ainslie, who wrote : “The i nmool doctors 
consider its leaves to be a valuable stomachic medicine: they also 
suppose them to have dcobstruent and antispasmodic properties and 
prescribe them in infusion and electuary in cases of obstructed menses 
and hysteria ; they sometimes, toe, use them in preparing antiseptic and 
anodyne fomentations. Apparently they are similarly employed to the 
present day, and are especially valued for their anodyne properties, 
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MEDICINE. Special Opinion.— § The juice of the leaves is employed as an instilla¬ 

tion for earache. ( Honorary Surgeon, P. Kinsley , C/iicacolc , Ganjam, 
Madras .) 

282 GRANITE, Geology of Indja, III., 534. 

The following note has been kindly furnished by Mr. H. B. Medlicott, 
late Director of the Geological Survey. 

Granite, Eng.; Granite, Fr Granit, Ger.; Granito, ItaL 

Granite has as yet, economically considered, been only specialised as 
such in European countries and their off-shoots, and even there in many 
cases, the rock is not in reality a granite but some form of massive 
crystalline igneous or metamorphic rock. In India the term is even more 
general, and all crystalline rocks, as long as they are tolerably compact, 
granular, crystalline, and speckled in colour, are commonly called granites. 
Under such a definition, this rock might beset down as of universal occur¬ 
rence in India; except in the Bombay Presidency and the Deccan, or in 
the flat alluvial districts. Keeping, however, to the proper idea of 
granite, that is, a crystalline igneous rock principally composed of quartz, 
felspar, and mica, either as a ternary compound of these minerals or as a 
binary compound of two of them, the occurrence of the rock becomes, 
for industrial purposes, very restricted. Without running the distinc¬ 
tion too close, it may be well, on the economic view, to notice localities 
for stone which, for all practical purposes, and without infringing very 
much on the geological definition of the term, may be considered granite. 
With this proviso, the rock can be expected to occur only in the areas of 
crystalline rocks, which are, par excellence , the Himalayan region, in and 
the southern and eastern tracts of Peninsular India. In the Himdlayan 
district the distinction of granite from gneiss is still a vexed question, but 
l there seems to be no doubt that the rock occurs in the Central Hima¬ 
laya in what is called the granitic axis of these mountains, i the 
east in Sikkim, and in the north-west, from the frontier of Nepal to Ivulu r 
wherever examined, coarse white granite has been found in profusion 
along the line of peaks, near the present edge of the sedimentary basin 
of Tibet. It occurs in veins and dykes of every size, sometimes forming 
the massive core, up to the summit, of the highest mountains. The 
rock dies out completely to the west, being only very feebly represented 
at the B^raldchai pass. In the Simla regions many granitic intrusions 
are known, the principal being that of the Chor Mountain. Albite 
granite occurs in the gneiss of the Hamta pass, in the Pir Panjdl chain. 
In the Panjab hills west of the jhelum, a prophyritic granitoid rock 
occurs ; also in the Pakli Valley, Susulgali, Agror, &c., in northern and 
north-eastern Hazara. 

In the lower Himalayas, granites occur here and there. 

In the peninsular part of India, the range of granites may be consi¬ 
dered as conterminous with the crystalline or gneissic area, though there 
are only comparatively few tracts in this great area which can be specia¬ 
lized as industrially granitiferous. 

There is little or no information regarding the gneiss in Hyderabad, 
except that in the eastern half of the state a very massive form of grani¬ 
toid gneiss is common and well seen in the large isolated humpy hills 
j occasionally rising out of that part of the country. Granite veins are 
rare. Similar forms of granitoid gneiss are found on the south-western 
side towards the South Mahratta country. In Wain a ad, thefe are some 
large exposures of granite in the Munny and Yedokal hills. Granite 
veins, but of an excessively coarse texture, are common in the Coimbatore 
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Granite: Grewia. {J* Murray.) 


and Salem districts, in the low country, especially in the Sunkerry Drug ; 
but there is no intruded granite mass of large dimensions. A strong band 
of very coarse granite veins occurs in the Trichinopoly district on the 
north or left bank of the Cauvery river. In South Arcot, to the east of 
the Salem hill-groups, a considerable area is occupied by rocks having a 
very granitic aspect. In the eastern portions of the Bellary district, about 
Guti ; and again in Dhone of the Karnul district, an exceedingly compact 
close-grained form of pale, pink, and whitish rock occurs, which may be 
considered granite. In the Nellore district, about Gudur, a very coarse 
and typical granite occurs in force. 

Among the gneissic rocks of Burma veins of granite are common, but 
little is known of them in detail. 44 

All these granites with, perhaps, the exception of the Him&layan forms, 
appear to be worked only to a small extent, and to be exclusively used for 
local purposes ; but there is no doubt that in certain places they were the 
favourite stone for the more ancient temple buildings, especially in the way 
of monolithic structures. Even in the future it is questionable whether they 
will come into greater demand, as long as the easier-worked gneisses with 
which they are associated, can be obtained close at hand. For further 
economic information see Stones, Building, Vol. VI. 

Grapes, see Vitis vinifera, Linn.; Amtelide^e; also List of Indian Fruits, 

t Vol. III., 450. 

Graphite, see Plumbago, Vol. VI. 

Grass, see Lists of Fodder, Vol. III. 420—427 and 432 — 37. 

Grass-cloth—A name given to the woven fibre of Boshmeria nivea, Hook . 

Am., Vol. I., 472 ; see also Rhea, Vol. VI. 

Grass mats, see Mats and Matting, Vol. V. 

Grass oil— "Obtained from species of Andropogo i (see Vol. I., 241—252). 
Green or American Hellebore, see Veratrum viride, Aito?i ,* Lihace/e. 
Green-stone, see Trap, Vol. VI. 
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GREWIA, Linn.; Gen. Pi ., I., 23 j. 

A genus of shrubs or small trees belonging to the Natural Ord< r Tiliace.f. 
and comprising about 60 species, for the most part confined to the hotter 
regions ot the Old World. Of these 36 are natives of India. Most of the 
species derive economic importance from the fact that their inner bark con¬ 
tains a valuable fibre. 


Grewia asiatica, Linn.; FI Br. I n d ., /., 3 So; Tiliaceje. 

Syn.—G rewia subin/equal is, DC. 

It is convenient, for economic purposes, to consider var. vestita, Wall 
separately. * 

VQm.r- p !ia rS (i pjinlsd. phulsd, phar.nJt , shukri. Mind.; Pkalsd, shukri 
Li ng.; SingJnn datum , Koi..; 'Jam? o !.; t , Santai. : Fnssi Nfw\pi- 
fiursu, /ulsa, PAR BUT; PJuihn , phar.dya, dhuman N -\V )> . ’ 

Pb.; Pasjaoni, sktkarim-ai^f Pushtu ; SKi 
, alsa, blND ; Dhamnt , dhimun, C. P. ; Ph.'la i>omh • ' 

Mar.; Phalsd, Guz.; Phulsha, pulsha. Dec.- Taddchi T vm 
phutiki, Tel. ; Dowaniya. Siko. j Pa,ulh,, S Putxh > 

References. — Roxb., FI. /nd., Ed. C.B.C, 4 J, . Brandis,’ For. FI. <0 
Kurs, For. h.. Burnt., 161 ; Gamble, Man. 1 1711b.. 55 ♦ Dais Af rf/.d 
Bomb. Ft., 26; Rev. A. Campbell, Rep. on Ec. Prod CbuGa M , 
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Grewia Spirits, 


■6S f Irmne, Mat Med. of Patna, 88: Atkinson, 7 f' 7 %\ 

He. Trod., N.-IV. P., Pt. V., 48 ; Lisboa, U. PL, Bomb., * 7 . ' 47 , 2 f\ 
Bird-mood, Bomb. Pi., 140, ’9’, 200;.Hove, 

Agri-Hart. Soc. Ind., Transactions, IV., : Journal KO.d firicsn 
if., Sd. 216; IX., Set., 40; Cross, Sevan & l d f ft’- 

Balfour Cyclop., I , ,253i ff Off. Guide to he J, an ’_ 

ment Report, Lahore , 12 ; Gazetteers ab > f y 285 " 

I., 79; IV., Ixix ; X., 306 ; Mysore and Coorg, I., 5#, Bombay , 2x5. 

Habitat.—A small hazel-like tree, cultivated throughout India; said to 
be indigenous in the Salt-Range, Poona, Oudh, and Cey on, 
about the end of the cold season, and its fruitripens m n 

Fibre.—From the bark a fibre is extracted, which resembles European 
bast-fibre ; it is much employed in rope-making. 

Medicine.—The fruit, which is one of the phala-traya, or fruit-triad 
of Sanskrit writers, is supposed to possess astringent cooling, and stoma¬ 
chic properties. A spirit is distilled from it, and a pleasant sherbet 
preparedly mixing it with sugar. The leaf is employed as an applica¬ 
tion to pustular eruptions, and the bud is-also prescribed } na p < 
titioners. An infusion of the eark is used as a demulcent. rhe y ev * A ' 
Campbell states that the root-bark is employed by the bantals as 

purple berpy I, much 

as a pleasant, acid fruit. As already stated, a she? bet an spin c f 
pared from it in many parts of the country. . ofrnntT anr i 

Structure of the Wood.—Yellowish-white, close-grained, strong and 
elastic, similar to that of var, vestita, and according to the ev. • ^ m P 
bell, much prized in Chutia Nagpur, for making banghy-poles, and to 
other purposes for which combined lightness and strength are lslc * 
Industrial Use. -The mucilaginous juice of the bark is used itx baha- 
ranpur for clarifying sugar. (Liotard ; Atkinson .) 

Grewia asiatica, var. vestita, Wall.; FI. Br. Ind ., 387. 

Syn. — Grewia elastica, Royle.; G. asiatica (in part) and G. obtecta, 
Wall. 

Vern. — Pharsia , dhamdn, birnla , dhamdni , Hind. ; Dhamani , Beng ; 01 at, 
SANTAL; Sealposra, NEPAL; Kunsung, I.EPCHA /Pershuajelah, MIC HI; 
Dhdman N.-VV. P. ; Farm, pkalwd, dhaman , Pb. ; D/iamun, G. P.j 
Totodhamun , PALAMOW ; Pint ay an , pintayo, pengtarow , Bukm. ; Dhar- 
matta, dhanvana , Sans. 

References. — Brandis, For. Ft. 40 ; Kurs, For. FI. Burnt., I., 160; Gam¬ 
ble, Man. limb., 55; Stewart, Pb. PL, 27 ; n r °f'’ 

Chutia Nagpur, No. S790 / V. C. Duti, Mat. Med . Hind., 296 - Baden 
Powell, Pb. Pr., 5 *'/ Hid. Forester, IV , 321; IX., 254* 2 74l XII, 64; 
XIV. 302; Gazetteers: — Panjdb, Simla, IT ; Gurdaspur, 70; iV.-Iy. 
p ,, X.,306; Settlement Reports: — Central Provs., Bhundara Dist., 
19; Seoncc Dist., 10. _ 

Habitat.—Met with in the Sub-Himalayan tract, Bengal, Central India, 

Food and Fodder.—The branches are lopped for fodder. The fruit 

' S ^Structure of the Wood.—Tough and elastic, weight from 43 to Silb 
per cubic foot. It is used for shoulder poles, bows, spear handles, &.C., 
and as it splits well, is also employed to make shingles. 

G. excelsa, Vahl.; FI. Br. Ind., 383. 1 

Syn.—G rewia Rothij, DC,; G. salVisobia, Roxb.; G. bicolor, Roth. 
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Grewia Fruit and Fibre. 


(y. Murray.) 


V «^M R,yA ? " ikki ^kar.gargee. Pb.; *«#,. 

R pf ’^ 1; ^ r “ , B d d > Fo p Fl y , 43 •' A ’“’' 3 ' 

f//JoT UT ' Cydop -‘ 1253! ’ N - iv - p-%iC7i™Id'Fo; e f& 

Food.— This shrub flowers in the hot season an H ;?! <v .Y“ lta - 
by°fc£. THe DRUPE iS small> agreeable'to the taste, a?d?s4S 

Grewia tevigata, Vail. : FI. Br. Ind., I. 3 s 9 . 

Syn.—G rewia didyma, Roxb. ; G. disperm a 
Havu; G. LaLFETA,^.. 6.0VAUFOUAM ^ ^LLOCOCCA, 

f Mcnal, bhwu'<!, N.AV . P. ; K a fc‘ Oudh • Air ~ 

Anon, karktsellimara, Kan.j Gulgollop , KmJkani ’ ^ Tei ~; 

References.— Roxb., Ft. Ird Fd rn r „ „ 

’59 ; Kilici, Flora ^AndhrU^’. G^' ft" 42 ! 

2%’ xv - 70 ’ 42S - N - w - p - lv -> 691 % sotrXdiZ* toZgjjr 

the Malay Islands, and Australia. a to 1 ro P ,c al Africa, 

Fibre.—In the Bombay Gazetteer, Vol. XV UF n »A v „\ • 
this tree yields a favourite fibre, a remark conSmTk ’ 1 1S • ated t}iat 
munication from W. A. Talbot, Esq' conserva/or of * P ." Vate «>n»- 
district, who writes, “a fibre often used for cordage in r!T » the same 
Structure of the Wood.-Rather heavy fiS , , ra ' 
white, turning yellowish, then brownish. (Kuf ’ b ClWM T £ rained > soft, 

G. Microcos, Linn.; FI. Br. Ind., I., 3 a 2; Wight Ic t f>, rn , 

Sto.-<;rewia ulm.foh \. Roxb.; G. Iff./s Undi I 4 :l ! ” • 33 ‘ 
/ G. GLABRA, Jack; MtCROCOS PANIC^LATA i' ^ BEGON ' E °t-l A, 
M. Stauntoniana, G. Don. la Ta, L.; M. mal a, Dam.; 

a g - 

*Pr^rk.%?A^ ?££’£</*"%• F r ”■ A. 

natWe oHi'astern ^engalMh'e KMsia^Mount'•^'riv 0 t0 50 feet in height, 

Western India. In «®55CTS»22?& C .h,ttagong, Burma, Ind 

CrS Fibre?—^teyondUhelact'diatIdsbo 1 ''-”^, 4 h C ccdd .® eas °n; 00F1 °"‘ 

fibrous plants, no record of its a fib'reex,st i s" dUdeS Spcc ' cs in his Kst of 

especially during times of^caredty ^ * S°°seberry, is eaten by Natives, 

G. multiflora, Jttss.j FI. Br. Ind., /„ 

oyn,—-G rewia sepiaria jp„w. 

Vernon SE8RULATA ' G. COR1ACEA, 

Gamble, Man. Timb., cc * ’* * * C ' 5X -> Brand,is. For. Fi 42 . 

4.o» to. Distributed through the Malay Arckip^gol&g^* 


GREWIA 

multiflora. 


12 A 


G- 305 


FOOD. 

Drupe. 

298 

299 


FIBRE. 

300 


TIMBER. 

301 

302 


fibre. 


F001. 

Drupe. 

204 

305 














Dictionary of the Economic 



Ml 


grewia 

oppositifolia. 


Dhaman or 


TIMBER. 

306 

AGRICUL¬ 
TURAL USE. 
Plant. 

307 

308 


DYE. 
Leaves. 


309 


FIBRE. 

Bark. 


310 


Structure of the Wood.—White, soft, similar in structure to that of 
Grewia oppositifolia, weight 42fb per cubic foot. (Gamble). 

Agricultural Use.—This plant is extensively employed in Bengal for 
making hedges, for which its close growth and evergreen leaves render it 
specially suitable. 

Grewia oppositifolia, Roxb.; FI. Br. Ind., I., 384; Wight, Ic., /. 82. 

Vern.— Biul, biting, bahul, bhimal, bhengal, Hind.; Biul, biting, bewal, 
bahul, bemal , bhimal , bhengtil, N.-\V. P.;< Dhdmnti , dhaman, bimal , bhimal, 
Kumaon; Dhaman, dhdmun, thdman, pharwa, bhcwal, bhenwal, bhimal, 
bahul, biul , Pb.; Pastuwanne , pustawanai, pastawana, Pushtu; 
Tkidsal, Kan. 

References.— Roxb., FI. Ind., Ed. C.B. C., 430 ; Brandis, For. Fl., 37 ; Gam¬ 
ble, Man. Timb., 54; Stewart, Pb. PL, 27 ; Baden Powell, Pb. Pr. y 510, 
532; Atkinson , Him. Dist., 3o6, 792; Drury, U. PI. , 23s ; IVardle , Dye 
Rep., Sec. 32; Note by W. Coldstream, Esq., C.S., Dep. Co?n., Simla; 
Cross, Be van & King, Rep. on Indian Fibres, 9, 39 ; Balfour, Cyclop ., 
I., 1253; Indian Forester , .I., 084 ; IV., 389 ; XIII., 58 ; Agri.-IIort. Soc. 
of India, Transactions, VIII., 260 , 274,277; Journals ( Old Series); 
X., Pro., 91, 108; Settlement Reports: — Hazara, 12 ; Kohat, 30 Simla , 
App. II., xliii ; Kangra, 22 ; Gazetteers :— Mysore and Coorg, I., 58 ; Pan - 
jab , Bannu, 23 ; Dcra Ismail Khan, j8 , rp; Hazara , 14; Rawal Pindi, 
15 ; Shahpur, 69; Hoshiarpur, u ; Gurdaspur, 55 / Simla, 11. 

Habitat.— A moderate-sized tree of the North-West Himalaya, from 
the Indus to Nepal, ascending to 6,000 feet; frequently cultivated as a 
hedge along roadsides and near Himalayan villages. 

Dye.— Wardle writes as follows in his Dye Report: "The leaves do 
not yield much tinctorial matter by themselves, but if mordanted with 
g. x. mordant they give a fine bright clean shade of dark fawn, approach¬ 
ing to yellow. The leaves possess tannin, shown by the infusion black¬ 
ening with a salt of iron.” The sample examined by Mr. Wardle having 
been sent from the Pan jab, the inference may be accepted that it is em¬ 
ployed as a dye by the natives of that province, but the writer can find 
no mention of the fact in available literature. 

Fibre.—A strong coarse fibre is obtained from the bark by retting, 
and is much employed by the Natives of the North-West Himalaya for 
making ropes and nets. Captain Huddleston appears to have been the 
first to bring this fibre to the notice of Europeans. In his Report on Hemp 
cultivation, &c., in British Garhwal, published in the Transactions of the 
Agri.-Hort. Soc. Ind., vol. viii., 260 , he wrote : "The branches of the tree 
are cut from July till March, or at all seasons save the spring. The 
sticks are soaked for a month or forty days in water, and when dry are 
beaten on stones, and the bark stripped off. One tree will give about 
five seers of the inner fibre fit for making ropes and string, which is used 
for tying up cattle and stringing cots. It is neither very strono* nor 
durable, and is not to be had in any quantity.” In another passage he 
remarked : “ The - Bhimal ropes get stronger from wet for the time, but do 
not last above eighteen months if kept constantly exposed to the weather.” 
Eighteen years later (:n 1858) Lieutenant Pogson submitted samples of 
the same fibre and rope from Simla, to the Agri.-Horticuitural Society 
of India. I hese were examined by the Fibre Committee,one of the mem- 
bersof which reported as follows: “ Weak and brittle; like all fibres from 
the bark of trees it will not bear dressing. Very probably, if worked by 
hand, a common sort of rope might be made of it for local use, but I do 
not thimc it would ever become an article of commerce.” Later the fibre 
was employed for paper-making in the Kangra valley under European 
supervision, with a fair amount of success, but, as in the case of the fibre 
o . 1 laefolia there would be little chance of its exportation for that 
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purpose paying. In the report by Messrs. Cross Bevm ur- „ 
it is stated that “owing to the verv short le.iatlwffu if- J ?, d Km S 
1-5 mm., and the inferior characteT of the specimen?t l Z 

worthy of further investigation.” An analysis hv tVin vas . no deemed 

sh Toodt d fib p a cont k 72 per to^ssag?" 

Food and Fodder—The leaves and young twigs are S 
ployed, wherever the plant is common, as fodder for cattle sheen* an Lndi' 

terfodder! 1 ' ^ ^ ““'f ^ *""»■ 4 . is 2 so sKfo/S! 

° f - the Wood, ~ White, with a small mass of irregular heart 
wood, hard, giving out an exceedingly unpleasant odour, espfc allv wfen 
fresh cut, or burned, weight from 45 to soft per sou am f„i P Y y " hen 
sively used for making olr-shafts, axe-hlndles, banghv lj S f 
and other articles in which elasticity and toughness 

Domestic Uses—In the North-West Himalaya the dried „*»* v r 
its fibrous nature, valued for sandal-making, and the green bark ; r ° m 
ployed by women for cleaning the hair. The dry TwiGsafferUk" 1 ." 
has been separated by retting, make excellent atter tae 

used in the fewer Him^layan^angJ grtffjSSS ^ ,3rgely 

Grewia^polygama, Roxb. ; Fl. Br. Ind., /., 3gt . 

Syn—CIREWIA HELICTF.RIFOLIA, Wall.; G. V 1 M 1 NEA Wnll n 

lata, Heyne; G. lancifolia, Grah . • G hirsuta it LANceo- 
FOLIA, Wall.; G. B.LOBA, H&/., G.'lA G ' AN ™- 

vern .—-Kukur bicha, Hind.: Seta kata */>tn c 

gowah, Bomb. ' seta andlr > Santal; Gowh or 

References.— Roxb., Fl. Ind., Ed c r r 

Thwaites, En. Ceylon Pl.,3i • Date. &’GP >v * ^ or ' 42; 

Campbell, Ec. Prod., Chutia Nagpur No 7S r, Pch*?** at* > Xev. A. 
Plants & Drugs , VII., 49 • Lisboa U PI pJ^h 3 ^ ew Commercial 
Adm. Rep.y Chutia Nagpur, 1885, 28 • N ~ ,v ‘ P GaP *1?' 23 ° * For - 
X., 306 ; Ind. Forester t VIIL, 4 j 7 ’ W ' p ' 79; IV., 69 ; 

the^Hbm.daya^from'the 0 SalGRan^to Nepd^'^cendin^^cTa^ 11 '^'/ 1 ^’ a ' on » 
met,with in Chutia Nagpur, theand 

ed d* \ s em P lo y 

The root pounded is also prescribe for the same d[sca“es 

woS 13 ^ZZ S lT T t n ^ S 3 <*HSS 

excluding air from the raw surface Th br < j°2, tin &* f tlnis effectually 
virtues of this plant in Chutia NagpuMs SgJSS °- Uie medidnal 
senteric property is also attributed to it bv tk^tk *• g ’ sln ? e an antidy- 
Australia. Mr.' Christy commencing n l vir i? 2 '"f ° f Nort h.\Veit 
Armit states that on one occasion havinghad to ! “ Dr ‘ W ‘ E. 

mg on fever and ague, this plant was pofn edVut tolt^ fol,ow * 
sure remedy. He collected a quantity o°le a vps - if by a nat,ve as a 
sherry-coloured decoction, administered about Ct m™ 2 !,lade a Pale 
dose. Repeating this every four hour- thmncrkf »',? ta ble-spoonfuls for a 
made a complete cure. 4nce then/ slys^h f he sixt - h dose 

remedy in scores of cases, and I have never i , m 'V! have tried the 
ous.’ ’ As already stated, the leaves contain LV™ U t ?. f: ?*'* however seri- 
the mucilaginous properties peculiar to the whote'gem^'^’i l0gether with 
its special action. no e & en ^s, probably explains 

Food— The fruit is eaten in Chutia Nagpur. 
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Structure of the Wood.—Similar to that of G. oppositifolia, but free 
from unpleasant odour. 

Grewia populifolia, Vahl. ; FL Br. Ind., 

Syn.— -Grewia betul/efolia, fuss.; G. rigida. Ham. 

Vera. — Bursa, Kol ; Ganger, kcinger, gangi, inzaire, khtfcha^VB.j 
Shikari mew a, Kohat ; K lurch a, indear, Pushtu j Ganger an, gangan, 
ganegan, Raj.; Gango, gangi* Sind. 

References .— Brandis, For. FI ., 38 ; Ganible, Man. Tintb., 541 



IV.', 228, 233 ; VIII., 418] XII . (App.) 2, 7 ; Gazetteers:-Panjdb, Bannu, 
23 ; Dehta Ismail Khan, 19. . 

Habitat. —A small shrub extending fronl the arid tracts of tne Panjab, 
Sind, Rajputana, and Western India, down to the Nilghin 

Food.— The small, orange-red acid fruit is eaten by the Natives in 
Sind and the Panjab. Stewart describes it as having neither substance, 
nor flavour, but Stocks says it is very palatable and might be improved by 
cultivation. — ... 

Structure of the Wood.—Yellow, hard, close-grained; used for walking- 
sticks. ( Gamble .) 

G. salvifolia, Fteyne; FL Br. fnd„ /, 386. 

Syn.— Grewia bicolor, jtiss. / G. araria, Wall. 

Ver n.—Dhattiki, UriYa; BursU, sitapelu, cheli , Kol.; Sitanga, Santal; 
Khorkkorcndnet , Mal. (S.P.) ; Bather , nikki-hekkar, gargas, i B. ; tiaras, 
Ajmere; Heriss, series, serissa, katang; MbrwarA; Bihul, bi nd ; far a, 
CircArs; Budamnra, chipudi, puttki, Tel. 

References.— Brandis, For. FI ., 43; Gamble, Mad. Tirnb., 55 ; ^Uol, 
FI. Andhr., 3i, dl, r6o; Murray, PI. and Drugs, Sind, 66 j; For. Adm. 
Rep., Chutia Nagpur, 1885 , 28 ; 'N.-W. P. Gaz., IV., 69; Ind. Forester, 
IV., 228, 233 ; VIII., 418; XII. (App.) 7. 

Habitat.—A small tree met with on the North-West Himalaya irom 
the jhelum to Nepdl, also in the Panjab, Sind, the Central Provinces, and 
Southern India. 

Food.—Fruit small, not succulent, sub-acid, eaten by the Natives, 

Structure of the Wood.—Yellow, heartwood brown, hard, close-grained, 
and similar to that of G. tiliaefolia. 

G. scabrophylla, Roxb.; FI. Br. Ind.. I., 387 ; Wight, Ic., t. 89. 

Syn.— Grewia scleropiiylla, Wall.; G. Carrea, Ham.; G. sulcata. 
Wall.; G. PILOSA, Wall, (in part); G. oblic^UA, Roxb., not of hiss. 

y&m.—Pharsia, tru)t—g£rbheli, KumaoN; Pandhari dhdman, khatkhati, 
Mar.; Darsuk, Kan. 

References.—/?^., FI. Ind., Ed. C.B.C., 430,432 ; Brandis, For. FI., 3 g ; 
Kurz, For. FI . , Burm., /., 162; Pharmacographia Indica , I., 238 ; 
Gazetteers:—N.-W. P., IV., 64; X., 306; Bomb., XV., 70. 

Habitat.—A small shrub of the Tropical Himalaya (in Sikkim and 
Garhwdl), Assam, Chittagong, and Ava. It is also mentioned in the list 
of forest trees of the Kanara District in Bombay. It flowers in April, and 
ripens its fruit in October. 

Fibre.—G. obliqua, Roxb., is said in the Kanara Gazetteer to yield a 
fibre from which ropes are made. 

Medicine.—The authors of the Pharmacographia Indica write: “ It 
is given in accordance with the theory of signatures as a remedy for lep¬ 
rosy in the Konkan; it appears to be simply mucilaginous like most of 
the genus. Its roots are the ‘althea* of the Portuguese in Goa, and are 
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r d / S , a su ^ stltute f° r althea.” It is doubtful to what part of the plant 
the first sentence refers, but it may probably be to the scabrid leaves. 

**ooct. i he FRUIT is of the size of a large cherry, nearly round, brown- 
Na*tfves. When npe ’ wlth a g lutinous > pale yellow, pulp. 'It is eaten by 

Structure of the Wood. In the Kandra Gazetteer, it is stated that 

SirinSE* ^ Xb " ret t err f d ^u he Flora ' British India ' to this species, is a 
small tiee, the wood of which is used for field tools and posts. Some 

other species, however, is probably meant, since G. scabrophylla, Roxb i s 
elsewhere a small shrub. ’ 

Grewia tiliasfolia, Vahl.; FI. Br. Ind., /., jS‘6. 

*' G - VAK 'AB1L1S, Wall, in part ; G. subin- 

V e ™-—RJ‘arsa, dhamin, dhimani, Hind.; Dhamono, dhaman, Up.iya ; 
Dkar.un, Kol.; OlalA AIJTal; Khcsla, kasiT; Gom ■Dhamnt' Kurku i 
Dhamm,damun, C. I.; Ddmana, karakana, Bomb.; Dliman, dhaman. 

cL,J rl ?n man - a ’ thafra ’ Tam - ^«™Tbh“ 

a«rar/«, tharra, iidupai, tada, 1 el. ; Thadsal, dadsal, bataia, bitile, 
Kan. ; Sadachu, Malay. ; Daminne, Sing.; Dhamni, dharmand, Sans! 

R eferences.—/?<»•. FI 4, ■ Kurz, For. Ft., Burm., I., 161; Bed- 

%3o.'n y Ju’ % W ri Gcu ' Me .' M j' n - S4; Thwaties, Bn. Ceylon 

Ar \Pni & Gibs., Bomb. FI., 26 ; Elliot, FI. Andhr., 172 • Rev 
A. Campbell, Ec.Prod., Chuha Nagpur, No. 9411; Dymock, Mat. Med 
\.. Ind., 2nd Ed., n6; Pharmacograpkia Indica , Ft. /., 2J7 ; Atkinson 
Pfivi. Dist. f 3o6; Lisboa 3 U. PI, Bomb., 26 . id 7 ' 2,0 077 . piis 3 

Cyclop■> I; !2 S3; Kew Report, 1879,34; Kew Off! Guide to ihe\Ks of 
Ec.Bot.,2i ; Indian Forester , III 21 \>n • X ,,, . x in, , P> 

V d Tf)ld C (-'’ Ch . Ht f. N dgpur 1S8S, d! 2S; 'jour. Afri.-Hordsoc. o/’lifdia 
V. (Old Senes), Set. 12; 'Madras, Man. of Admm., II., 82; Settlement 
Reports: -Chandwara (C. P.), 110; Gazetteers :— Mysore & doorg I c->'. 

P?i.?7 97lvXix XUI ’ 24tXV ’ 40! XVI1 2> ; XV1II.,7 s S ;N.. S W. 

Habitat.— A moderate-sized tree met with in the hot dry forests throueh- 
c” 1 . t le Sub-Himdlayan tract, from the Jumna to Nepal, ascending to 4,000 
feet; also in Central and South India, Burma, and Ceylon. It dowers in 
April and May, and its fruit ripens from June to October. ' 

Fibre .—1 he bark yields a fibre employed in many parts of India for 
cordage. It, like the fibres of other Grewias, has been recommended for 
paper-makmg but is apparently little worthy of consideration. Speci- 
harkc S . ent , t ? Kew in 1878, and were, amongst other fibre-yielding 
Hnd' “ am ; ned by chelate Mr. Routledge of the Ford Works, Sunder? 

that the f 1 ,, 0 ? br< | as “ stron S> harsh, wiry, hard,” and stated 

that h .e d of the bark was 50 per cent., the bleached-yield 43- 

Fnrnni w CaSC ° f °^ er Grevvia fibres » it would not pay to export it to 
EAiropc for paper-making purposes. J * 

Medicine.-Dr. Dymock writes that, “ In the Konkan the bark nfter 
removal of the suber, ;s rubbed down with water, and the thick mucilage 

Panic, Cd fr °-r 11 and glven 111 five ' tola doses with two tolds of the flour of 
Pantcum miliaceura, as a remedy for dysentery'.” Colonel Cox in his 
Remarks on Certain Specimens of Wood from Central India” says that 
the wood reduced to a powder acts as an emetic, and is employed bv the 
Natives as an antidote to opium poisoning. ( Journ. Ae, i -Mart, See l i 

in C cow-!tch The BARKiS ^ Cmpl ° yed Eternally to mriov^ the irritation 
Food and Fodder.-Thc small drupes are of an agreeable acid flavour 
fodder? by Nat,VC& The LEAVES and **»•« lop^ for S 
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Structure of the Wood.— White, with a small brown heartwood 1 5 close- 
drained, hard, weight from 30 to 4.01b per cubic foot according o r ^ n 
481 b according to Gamble. It is easily worked, elastic, and durable, and 
is much used for shafts, shoulder poles, pellet-bows, axe-handles, masts, 
oars, fishing rods and other purposes for which elasticity, strength, and 
toughness are required. 

Grewia vestita, Wall., see p. 178. 

G. villosa, Willd. i FI. Br. Iud., I., 388. ■ 

Syn.— Grewia orbiculata, G. Don. 

Vem.— Gaphni, Kol.; Tarse kotap, Santal ; Jcilidar , kaskusn, than *• 
ther , Pb. ; lnzarra , pastuwanne , Pushtu ; Dhohan , Ajmere. 

References.— Brandis, For. FI ., 3 g ; Date. & Gibs Bomb. FI., 25 ; Mwar 
art, Pb. PI.; 27; Rev. A. Campbell, Ec.Prod., Chutia 8 V 2 J 

Murray, PI. and Drugs , Sind , 66; Lisboa, U. PI. Bomb., 147, tnd. 
Forester, IV., 228, 233 ; VIII., 418; XII, (. App.), 8; Gazetteer-.-Bombay, 

V 24 

Habitat/ —A small shrub of Western and Southern India, extending 
from the Panjab and Sind to Travancore. . 

Medicine.— The Rev. A. Campbell states that the root is employed, 
as a remedy for diarrhoea in Chutia Nagpur. .... 

Food.—Stewart mentions that the fruit, though very inferior, is eaten 
in the Panjdb. 

[THRACE2E. 

Grislea tomentosa, Roxb., see Wocdfordia floribunda, Salisb Ly-. 

Ground-nut, seeArachis hypogaea, Linn., Vol. I., 282. 

Guano, see Collocalia nidifica, Gray; Vol. II., 503; also Manures, Vol. V. 

Guatteria longifolia, Wall., see Polyalthia longifolia, Benth .; Ano- 

[ nacbje. 

Guava, seePsidium Guyava, Linn*; Myrtacete. 

GUAZUMA, Plum.; Gen . PL, I., 225. 

[ /. 31; Sterculiacete, 

Guazuma tomentosa, Kunth ; FI. Br. Ind 1 ., 373; Wight, III., 

The Bastard Cedar. 

Syn.—B uboma tomentosa, Spreng.; Guazuma ulmifolia, Wall .; Diu- 

ROGLOSSUM RUFHSCENS, Tltrcz. 

Vern.— Band6q-kefhdr-ki-chhul, Dec. ; Thain-puchie , thainpuche , rudra - 
sum, Tam. ; Rudraksha, udrik-patta, Tel. ; Bucha-pattai, rudrakshe , 
Kan. 

References.— Kurs, For. FI. Burm., /., 149; Beddomc, FI. Sylv., t., 107 • 
Gamble, Man. Timb45 / Thwaites, En. Ceylon PI., 29; Elliot 
FI. And hr., 165; O'Skaughnessy, Beng . Dispens., 226; Moodcen 
Sheriff, Mat. Med. of Madras, 68; Drury, U. PI,, 236; Lisboa , U. PI. 
Bomb., 26, 195, 229 / Roylc,Fib. PL, 265 , 266, 267, 268; Cross , Sevan, 
and King, Rep. on Indian Fibres, S3; Balfour, Cyclop., /., 1238; Kcw 
Off. Guide to the Mus. of Ec. Bot., 21; AgrPHort. Soc. of Ind., Trans., 
VII., 81, 83; Journal ,/. {New Series), Set., 52; Indian Forester, III., 
233 t 236 ; IX., 626 ; XIV ., 29; Gazetteers : —Mysore and Coorg, I., 52, 68. 

Habitat. A tree, stellately hairy on the young twigs, generally dis¬ 
tributed and frequently cultivated in the wanner parts of India and Cey¬ 
lon, but perhaps only introduced. It is probably a native of the West 
Indies. 

Fibre.—The straight, luxuriant, young branches yield a fibre which 
was submitted to experiments by Dr. Roxburgh, and found to be of con- 
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sidcrable strength, breaking at loofb. when dry and 140ft when wet 
Messrs. Cross, Bevan, and King have recently examined it and state as 
the result of their observations that the ultimate fibre is t o !!, 1 ? 
length and that if the plant were cultivated for the purpose it bill'd 
probably yield a fibre which would prove useful for rope-making *• 
Medicine.— I he medicinal properties of this tree annmr u 

first brought to notice by Lindley who wrote : “ In Martinique the infusion 
of the old bark is esteemed as a sudorific, and as useful in cutaneous dTs 
cases, and diseases of the chest.” Moodeen Sheriff in his fowl • 
Materia Mcdica of Madras, proofs of which have been obligingly furnished 
to the editor describes the bark as tonic and useful in some of those cases 
for which calumba and gentian are generally prescribed. The preparation 
recommended by him is a decoction prepared as follows : “iTake of the 
inner bark, cut into small pieces or in coarse powder, four ounces • water 
one pint and a half; boil till the liquid is reduced to one pint and stfafn 
when cool; dose from two to three fluid ounces.” The inneibark is esteem 
cd as a remedy for Elephantiasis in the West Indies k steem * 

Food and Fodder.-The fruit, which contains a sweet’and aoreeahle 
Presidency 5 LEAVES ^ Valued 35 foddc ‘- in the Bombay 

jar-tsssi 

Industrial Uses, &c.—The glutinous decoction of , v,n • , , . 

employed ,n the West Indies for clar’fying suear is 

adapted for avenues, and has been largely piloted fn Wbf a ? m ,’r a ^y 
this purpose, as well as for fodder. ^ J P n ^ outhein ^ ndla for 

_ , , . GUETTARDA, Linn. ; Gen. PL, /., go 

Guettarda speciosa, mF i. Br. ind., jil, Ist6 . W{ghi> Ic > 

S %miS$S££S?^ Smm ‘‘ 

Hfif 0 r 6 QC 6 S »FI Jtifl pj f' n r* __ 

II.,37 ; Beddomc FI. Syh., Ana f Gen 'f'J w° i ia° r \F L 

229; Elliot, FI. A ndhr isa • Rh.JJ ji G f nMe > Man. Timb.. 

„. A 'r" “ 

along the shores oTsoulhwn India^thl^Andamn Tl" 1 J" '"' 4 ' i orests 

Travancore distil an odoriferous^water from 4 nornin ,f' Th . e natlves in 
like rose-water. In order to procureTt th™ th ° 'a™ 1135 ’ whkh is vel 7 
cloth over the tree in the evening taking care tbm^ 3 Very thln mus!in 
with the flowers as much as possible SurinVtli 1* come , s wel1 m contact 
cloth becomes saturated, and imbibes the extflctTtfflrf 1 nifih \ th - e 

then wrung out in the morning. ThK extriri ; c tL lowers. It is 

writer can find no other reference tn thU'? S S - d in the baz £ l 's ” The 
literature. The tree is considered by th^Hind'^ p [ oduct in available 
and Vishnu. ^ the ** in dusto be sacred to Siva 
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Guilandina Bonduc, W. & A., see Ctesalpinia Bonduceila,,F/<?7/m*g; 
Guinea-corn, see Sorghum vulgare, Pers.; Gramine/e, 

Guinea-grass, see Panicum jumentorum, Pers .; Gramineje. 
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GUIZOTIA, Cass.; Gen. PL, II, 382. 

Guizotia abyssynica, Cass. ; FI. Br. Ind'., III., 308; Wight, III., t. 

[ 132 ; Composite. 

Niger Seed and Oil. 

Syn.— G. oleifera, DC .; Helianthus oleifera, Wall.; Bidens Ram- 

TILLA, Wall. ; RAMTILLA OLEIFFUA, DC. ; HeLIOPSIS PLATYGLOSSA, 

Cass.; Verbesina sativa, Bot. Mag., t. 1017, Roxb. / Polymnia abys¬ 
synica, Linn. /, 

Vern. — K did-HI, surguja, Hind. ; Ram-til, sirguja , sirguasa, Reng.; Surgu- 
ja , Kol,* Surguja, SaNTAL ; Rdmatila, kerani, Bomb.; Kali-til, Mar.; 
Valesulu, vulisi , Tel.; Huchchcllu, ram-til , Kan. 

References.-— Roxb., FI. Ind., Ed. C.B.C. , 606 ; Dale. & Gibs., Bomb. FI., 
128 ; Elliot , FI. Andhr., 193 ; Rev. A. Campbell, Ec. Prod. Chulia 
Nagpur, No. 7865; Ainslie, Mat. Ind., II., 256; Dymock, Mat. Med. 
W. Ind,, 2nd Ed., 432 ; Drury, U.'Pl., 238 ; Lisboa , 17 . PL Bomb., 163, 
219; Bitdwood, Bomb. Pr., 303; McCann , Dyes and Tans, Beng.,31, 
34 * I 55 ; Cooke, Oils and Oilseeds, 46 ; Simmonds, Co?nmercial Products , 
535 ; Special Reports from Collector of Cuidapah; f. B. Fuller, Esq., 
C.S ., Central Provinces; Dir., Land Rec. and Agric., Bengal; Mad¬ 
ras Board of Revenue Pros., June 1st , 1889, No. 2(6, p. 6 ; Waits, Die. 
of ChemII., 953; Balfour, Cyclop., /., 1260 ; Smith, Die., 346 ; Kew 
Off. Guide to the Mus. of Ec. Bot. ,8$; Simmonds, Trop. Agri., 415 ; 
Agri.-Hort. Soc. Ind., Journals { Old Series), VII., 40, 41, {Pro.), 21; 
VIII., 61, {Pro.), 8; IX., 47 • Gazetteers : — Mysore and Coorg , I,, 36 ; II., 
n. 

Habitat.—-A stout, erect leafy herb, native of Tropical Africa, but ex¬ 
tensively cultivated as an oil-seed, in various parts of India. 

Cultivation.—Owing to the agricultural returns embracing all oil-seed 
crops under one general heading, it is difficult to obtain figures of the 
exact extent of the cultivation of Niger oil-seed in India. In answer 
to enquiries, however, the following reports have been kindly furnished, 
and from these a fair idea of the amount grown in the more important re¬ 
gions may be obtained. 

Bengal.—T he Director of Land Records and Agriculture writes ; 
“ Is largely grown in Chutia Nagpur on ban land, i.e., land near home¬ 
steads. It generally follows gora dhan, or upland rice. It is sown in 
August either alone or with some pulse like kulti (Dolichos biflorus). 
Beyond a few plough!ngs the fields do not receive any other treatment* 
The amount of seed sown per acre varies from 20 to 30 seers. The crop* 
is harvested in November-December. The produce on an average is 
four maunds of oil-seed valued at R5-8 per acre. The area under* Sir- 
gtha was found by Mr. Slack, Settlement Officer, to be o£ per cent, of the 
total cultivated area. In Palamow it is not grown to this extent, its place 
jeing taken by LI (Sesamum indicum). The oil is used extensively by the 
natives for cooking and anointing purposes. It is known to be extensively 
exported to Calcutta through Purulia ” 

Central Provinces.— d. B. Fuller, Esq., C.S., Officiating Junior 
oecretary to the Chief Commissioner, furnishes the following : 4< Niger seed 
ls a very important^product of the hill-tracts in these Provinces, and furnish¬ 
es t ie hill tribes with the principal means of earning money. It is grown 
uring the rains, generally on the flat stony land which lies along the 
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value to rape-seed.” (Jour. Agri.-Hort. Soc. Ind.) The present price of 
the “seed ” in Bombay is about R6J per pkdrrah of 351b ( Dymoch ). 

Medicine.—The oil may be used for the same pharmaceutical purposes 
as sesamum oil. 

Food.—The oil is much used for culinary purposesand as a substi¬ 
tute for glii by the poorer classes in the regions where it is cultivated. In 
Madras the seeds are sometimes fried with oil or ghi and eaten. 

Domestic and Industrial Uses.—The oil is, when refined, fairly good 
for lighting purposes, and has been reported as “capital for painting and 
cleaning machinery.” Like other sweet oils it is largely used in this 
country for anointing the body. 

Gulal, a coloured powder used along with Abir at the Holt festival. It is 
generally prepared from sappan wood, alum, and flour, but has of recent 
years been largely supplanted by a cheap powder coloured by means of 
an aniline dye. See Abfr, Vol. I., 6 ; also Curcuma Zedoaria, Roscoe; Vol. 
II., 669. 

Gulancha, see Tinospora cordifolia, Alters.; Menispermaceje. 

GUMS AND RESINS. 

Under this heading the gums, resins, and inspissated saps yielded by 
plants are described in this work. These products will also (as mentioned 
in the short note under the heading Domestic and Sacred, III., 191) 
form the subject of a collective article in the Appendix, in which they will 
be classified, and an enumeration of the plants yielding them will be 
given. It may, however, be useful in this place !to mention those of 
thief commercial value, and to refer to the views of experts in England 
as to the prospects of the Indian gum trade. For this purpose the follow¬ 
ing list may be given, which was selected by Mr. C. Christy (of Messrs. 
Hall and Sons) at the Colonial and Indian Exhibition, as most likely to 
meet the demands of the European market 

Acacia arabica. Cauarium strictum. 

A. Catechu. Cochlospermura Gossypium. 

A. leucophloea. Morns indica. 

A. Sundra. Odina Wodier. 

Shorea robusta. 

Sterculia urens. 

Vateria indica. 


Anogeissus latifolia. 
Balsamodendrpn Mukul. 
Butea frondosa. 


The same expert remarked at a conference on the gums shown at the 
Exhibition that, owing to the troubles in the Soudan, and the consequent 
impairment of Egyptian trade, the supply of gums from India had greatly 
increased, and that if it could be possible to induce the Natives to collect 
any one of the gums above referred to, pure, and free from dirt, a large and 
important trade would immediately open out. The great disadvantage of 
Indian gums imported at that time consisted in the mixture of different 
kinds, resulting from the consignments having to be opened out, reassorted, 
and sold as broken packages which never realised anything like their pro¬ 
per value. Mr, Christy strongly advocated attention being paid to this 
fact, and urged that, if possible, the natives should, through the agency of 
Government, be taught to prepare honest consignments. It may be of 
interest to note that the subsequent trade statistics of Indian Gums and 
Resins fully substantiate Mr. Christy’s statements. The exports from 
India excluding Cutch in 1883-84 immediately before the Exhibition were 
only 2,180 cwt., valued at R24,538, in 1885-86 they had increased to 
55407 cwt., valued at R 15,97,997, while in 1887-88 they had again 
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decreased to 37,132 cwt. of a greater proportionate value, however, amount- 
mg to R17.54.963. It is encouraging to notice that in the last year for 
“®‘ atlst f lcs a [ e available - ‘“S-SB., amount had again increased 

1 °> 6 - ’ if § t - ’ i U fu at l he consld f rable sum of R2S,27,999. It may thus 
be justly inferred that the remarks of Mr. Christv at the rnnfire 

above alluded to, had the desired result of attracting the attention of 
Indian merchants to the subject at the most favourable moment. 

For further information see the description of the above enumerated 
plants in their respective alphabetical positions, also the account of Bassora 
or Hog-gums, Vol. I., 417. ’ 

Gunny-bags, see Corchorus, Vol. II., 561; also Jute, Vol. IV., p. 558. 

Gun-powder-charcoal. For a list of the timbers used in making this 
ingredient of gun powder, see Charcoal, Vol. II., 264. 

Gun-stocks and Gun-carriages. The following are the principal tim¬ 
bers employed (or which might be so) in India for the construction of <mn- 
stocks and gun-carnages; for a complete description of which the reader 
is relerred to the article on each in its respective alphabetical position •— 


GYMNEMA 

sylvestre. 


Adina cordifolia, Hook.f. & Bth. 
Careya arborea, Roxb. 

Cedrela Toona, Roxb . 

Celtis australis, Linn . 
Chloroxylon Swietenia, DC. 
Cordia Myxa, Linn . 

Dalbergia latifolia, Roxb. 

D. Sissoo, Roxb. 

Dillenia indica, Linn 
Eriolcena Candollei, Wall. 
Ehretia acuminata, Br. 

Gmelina arborea, Roxb. 

Hopea odorata, Roxb . 


Juglans regia, Linn. 
Lagerstrcemia Flos-reginae, Rets. 
Melanorrhoea usitata, Wall. 
Mesua ferrea, Linn. 

Moms serrata, Roxb. 

Pistacia integerrima, Stewart. 
Pterocarpus indicus, Willd. 
Rhododendron arboreum, Sm. 
Shorea robusta, Gcertn. 

Taxus baccata, Linn. 

Tectona grandis, Linn.f. 
Thespesia populnea, Cory. 


Gurjun or Garjan, see Dipterocarpus turbinatus, Gaertn.f., Vol. HI., 161. 

Guttapercha, see Dichopsis Gutta, Bth. and Hook.f., Vol. III., p. I03 , 

GYMNEMA, Br. ; Gen. PI, II, j 6 g. 

Gymnema sylvestre, Br .; FI. Br. Ind., IV., 2g; Wight, Ic„ t. 349 ; 

. . [ Asclepiade^: 

oyn. ecylamca ; melicida. Edgew.; Periploca sylvestris, Willd * 
Asclepias geminata, Roxb. fj *vwa., 

Var. ceylanica ; distinguished by its ovate cordate leaves, softly pubescent 
on both surfaces. G. sylvestre var. Decaisneana, Thro. (excl. syn.) 

\ Crn. M era-sing i, Hind.; Mfra-singi, ehhSta-dudhi-lata, Peng.; Par - 
patraJi, Dec.; Kavali , wakandi , Bomb.; Skirn-kurunjd , Tam, ; Pod a- 
patra, put la-pod ara } Tfl. ; Binnug , Sing. ; Me sharing}, Sans. 

References. Roxb., FI. Ind., Ed. C.B.C., 256 , Thwaites, Eu. Ceylon Pi.. 
IQ 7 ; Dah. & Gibs., Bomb. Ft., i£i; Grab., Cat. Bom. PL, 12b; Elliot , 
Ft.Andhr., 154 ; Pharm. Ind., T43; Ainslic, Mat. Ind., II., 3Q0 ; Moodcen 
She)iff, Supp. Pharm, Ind., 151. U. C. Dutt , Mat. Med. Hind.. 3oo • 
Dymock , Mat. Med. W. Ini.,2nd Ed., £21; Hooper, an Examination of 
the Leaves of Gymnema sylvestre , Ootacamund, 1887 ; Edgeworth , Pharm 
Jour., VII., 557 ; Balfour, Cyclop., I., 1277; GazetteersN.-\Y P I ' 
82; IV., IxxviBombay , XV., 438. > > 

Habitat.—A stout, large woody climber, native of Central and Southern 
India, from the Konkan to Travancore j distributed to Tropical Africa. 

G. 368 


367 


363 










mutsTffy 



SIS 

pentaphylla. 


Dictionary of the Economic 


Gymnema Indigo 



MEDICINE. 

Root. 

369 


Leaves. 

370 


371 


DYE. 

372 


Medicine.—The root has long been esteemed amongst the Hindus as 
a remedy for snake- bite, the powdered root being applied to the part bitten, 
and a decoction administered internally,. But the most curious property of 
the plant was first noticed and described by Mr. Edgeworth, who dis¬ 
covered that on chewing some of the leaves the power of taste for sac¬ 
charine materials was completely destroyed for 24 hours ,* powdered sugar 
tasting like so much sand. Dr. Dymock, criticising this statement says, 
that in his experience sugar taken into the mouth after chewing the fresh 
plant, had a saltish taste, but was still easily recognisable. Mr. Hooper, 
however, repeated the experiment and in his paper above cited, states that 
“after chewing one or two leaves it was proved undoubtedly that sugar had 
no taste immediately afterwards, the saltish taste experienced by others 
was due to an insufficiency of the leaf being used.” He also further dis¬ 
covered that the leaf had the valuable property of completely removing the 
taste of bitters, sulphate of quinine after a good dose of the leaf tasting 
like “so much chalk.” He, and several friends who also tried the experi¬ 
ment, found however that the effect did not last for 24 hours as stated by 
Edgeworth, but for only one or two. Mr. Hooper also found that Gym¬ 
nema had no effect on the appreciation of the taste of pungent or saline 
articles, nor of astringents and acids. Though of opinion that this property 
might prove of vitlue in pharmacy for the purpose of destroying the taste 
of quinine, he writes, “ I am not going to propose its use in the adminis¬ 
tration of nauseous drugs, until the properties of the Gymnema have been 
more studied, otherwise the quantity of the vehicle taken may be proved 
to counteract the effect of the medicines.” The leaves have been subjected 
to a careful and thorough analysis by Mr. Hooper, the results of which 
have been published in the above cited paper, to which the reader is referred 
for further information regarding their chemical composition. 

Gymnema tingens, W. & A.; FI Br. Ind,, IV., 31. 

Syn.— Gymnema tingens, var. cordifolia, Wight , Ic. } t. s$3 ; Bidaria 

TINGENS, Dene. ; ASCLEPIAS TINGENS, Roxb. 

References. Roxb FI. hid Ed. C.B.C., 258; Balfour , Cyclop ., /., 1277 ; 

. Agri.-Hort. Soc. Ind., Journals ( Old Series), VI.. 143, 144; A'., 294, 3oj. 

Habitat. — A climbing shrub, native of the Tropical Himalaya (from Ku- 
maon to Sikkim), Assam, Sylhet, Lower Bengal at Monghyr, Pegu, and 
Travancore. 

Dye.—In 1795 Dr. Buchanan brought specimens of this plant from 
Pegu to India, and informed Dr. Roxburgh that the Burmans extracted 
a green colour from the leaves. The latter examined them and wrote : 
“It is probable that those people forgot to inform the Doctor that it was 
necessary to dye the cloth yellow, either before or after the application of 
the colour prepared from the leaves of this plant ; in which case it will be 
the second species of Asclepias described and figured by me, which yields 
Indigo ; though for my part, I have not succeeded in procuring that mate¬ 
rial from the leaves.” 
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Gymnosporia, W. & A., see Celastrus, linn.; Vol. II., 237. 

GYNANDROPSIS, DC., Gen. PL, I., 106. 

Gynandropsis pentaphyila, DC., FI.Br. Ind., /., iji ; Capparideje. 

Syn.—C leome pentaphylla, Linn. 

Venn.— Hurhtir , hut it I , ka rail a , churota , Hind.; Ilurhurid , kdndld, ansci- 
rtsha, arkah.uU, sdddhurhuri l, Beng. ; Seta kata arak, Santai.. ; Kathal 
parhar, N.-YV. P. ; Halhal, Dec; Kinro, Sind. ; Tildvana, mdbli , Mar. } 
. v ';> wivaylla, kadughu, Tam. 3 Vdminta, vela kura.'YEi., ; Tai-vcld, 

kara-vcld, veld , Malay. ; Wdla, Sing. ; Surjdvarta , arkapushpikd , San s. 
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(For vernacular names Conf. with Cleome viscosa, Linn.; Vo). II., 370. 

The two plants are much confused by Indian writers — Ed.) 

References. — Roxb., FI. Jnd., Ed. C.B.C. , 500 ; Wight, 111 ., 34 ; Stewart, 

Pb.Pl., 18 ; Elliot, FI. Andhr., 189 f Rev. A. Campbell , Ec. Prod., Chutia 
Nagpur, Nos. 8102, 8783 ; Pharm. Ind., 25 ; Pharmacographia Indica, 

132 ; Ainslie, Mat. Ind:, II., 431 • CPS hang hnessy , Beng. Dispens., 206 ; 
Moodcen Sheriff, Snpp. Pharm. Ind., 75/; Mat. Med . qf Madras, 26 ; 

U. C.Dntt, Mat. Med. Hind., 292,319,; Dymock, Mat.'Med. W.Ind., 
2nd Ed.,62 ;S. Arjun, Bomb. Drugs, 13 ; Murray, PI. and Drugs, Sind, 

52 ; Baden Powell, Pb. Pr.,330 ; Atkinson, Him.Dist., 738 ; Drury, U. \ 
PI., 2 38 ; Lisboa , U. PI. Bomb., 145; Stocks , Rep. on Sind ; Darrah, 
Note on the condition of the People of Assam ; Home Dept. Cor. regarding 
a revised Pharmacopoeia, 239 ; Indian Forester, III., 237 ; XII,!\App.), 5 ; 
Gazetteers Orissa, II., 79 ; Mysore and Coorg, I., 57 ; N.-W. P ., 
II., 79 ; V., Ixvii. ; X., 305 ; Trimen, Cat. Ceylon PI., 4; Rheede, Hort. 
Mal., IX., t. 34 . 

Habitat.—A small, annual herb, abundant throughout the warmer parts I 
of India, and all tropical countries. 

Oil.—When crushed in the fresh state, the herb yields an acrid volatile 
oil having the properties of garlic or mustard oil. ( Pharmacog . Indica .) 

Medicine.— Ainslie noticed the medicinal properties of the plant, thus :_ 

“ The small numerous, warmish, kidney-formed black seeds, as well as the 
leaves of the plant, are administered in decoction in convulsive affection*, 
and typhus (?) fever, to the quantity of half a tea-cupful twice daily/* 

“ The Cyngalese physicians use our article for nearly the same purposes 
that the Vytiansdo. ,, Sir W. Jones (Vol. V., 138) observed that the sensible 
qualities of Cdrav 611 a promise great antispasmodic virtues, since it had a scent 
much resembling asafoetida, but comparatively delicate. Later Dr. Wi^ht 
and several other English writers, following his opinion, have written of the 
bruised leaves as rubefacient and vesicant, producing a very copious exuda¬ 
tion, and affording in many cases the relief obtained from a blister, without 
the inconveniences of the latter. Moodeen Sheriff, however, in his forth¬ 
coming Materia Medica of Madras, states that the leaves of g! pentaphylla 
are neither distinctly rubefacient, nor do they possess a scent resembling asa^ 
feetida ; he maintains that these properties have been assigned to them 
owing to confusion of the plant under consideration with Cleome viscosa. 
His observations seem, however, at variance with the chemical nature of the 
fresh leaves above described under Oil. The following properties and uses 
appear to be unquestioned. The seeds are anthelmintic and rubefacient and 
are employed internally for the expulsion of round-worms, and externally 
as a counter-irritant. The juice of the leaves is used in many parts of] 
the country as an anodyne instillation for the relief of otalgia and catarrhal 
inflammation of the middle ear. In certain localities the leaves are applied 
externally to boils to prevent the formation of pus. A decoction of the root 
is said to be mildly febrifuge. The following note kindly furnished by 
Moodeen Sheriff indicates the best methods of exhibition* of the various 
medicinal parts of the plant. 
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Special Opinions.— § “ The seeds are anthelmintic and the leaves a 
remedy for a few diseases of the ear. They are employed internally for the 
expulsion of round-worms; and externally their application to the skin 
is attended with relief in all cases in which mustard is indicated. The 
juice of the leaves is often used by natives for the relief of otalgia and otor- 
rhcea and occasionally with success; but the burning sensation it pro* 
duces in the ear, particularly in the cases of the latter disease, is a draw¬ 
back to its employment. The seeds are prescribed internally in powder 
which should always be used with sugar; and externally in the form of a 
poultice or paste, by bruising them with vinegar, lime-juice, or hot water 
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For the use of the ear, the juice of the. leaves .is to be presssd out by 
bruising them without water. The dose of the powder is from 30 grains 
to one drachm, with sugar, morning and evening for two days, and followed 
on the third morning by a dose of castor oil. For children the dose is 
from five to twenty grains according to their age.” ( Honorary Surgeon 
Moodeen Sheriff , Khan Bahadur , G.M.M.C., Trlipicane, Madras). “ The 
expressed juice of this plant, a lttile warmdd, is a useful remedy for ear¬ 
ache. It is also used internally in cases of bronchitis. It is;a purgative, but 
rarely used for that purpose.” (Civil Surgeon J. H . Thornton, B.A., M.B,, 
Monghyr). 

Food. — The leaves are eaten by natives in curries, and as a pot-herb. 
( Roxb .) 

Domestic Uses. — The seeds are used, rubbed up with oil, as a vermi¬ 
cide in dressing the hair. They are also said to be employed for poison¬ 
ing fish. ' 

GYNOCARDIA, R. Br Gen. PL, /., 129. 
Gynocardia odorata, R. Br.; FI. Br. Ltd., I., 195; BixmiiE. 

The Chaulmugra Oil.; Lucrubau or Lukrabo Seeds. 

Syn. — Chaulmoogra odorata, Roxb. ; Chilmoriadodecandra, Ham. 

Vem. — Chdlmv.gra , chhahnugra , chavulmungri, Hind.; Chaulmugri, pc- 
tarkura, Beng. ; Kadu, Nepal; Ttk-kung, Lepcha ; Chaulmugra > 
B01MR.; Tungpung , Magh. j Taliennoe , Sing.; Brinj-tJtdgra, Pers. / 
Ta-fu ng-tsze, C H1 N ESE . 

References.— Roxb., FI. Ind., Ed. C.B.C., 74 ° ; Kurz , For. FI. Burm., I., 
76-Gamble, Man. Timb.,18 ; Phann. Ind., 26; Pharmacog. Indica, I., 

* n • 7 r> T> • 1. ... > * CJ, ,3 C I/Vi A P/l/7 Kt?: 



Drugs of India, 58; Irvine, Mat. Med., Patna, 72; Martin dale and 
Westcott, Extra P harmac op., 5th Ed., 270 • British Medl. Journ., 1879, I., 
4jr, 968 ; 1SS0, II., 8.14 ; 188r, /., 475, 559; Lancet, 1887, II., 604 ; Practi¬ 
tioner, XXL, 321 ; XXII., 241; Year Book , Pharm., 1875 , 213 > 1879, 523 ; 
Christy, Com-. PI. and Drugs, II., 3 ; HI., 37 ; IV., 20 i V ., 7 2 ; VI., 6; 
VII., 95; VIII., 85 ; XI., 7* 5 / Balfour, Cyclop., 1278 ; Smith Die,, 106; 
Kew Report, 1878, 30; Home Dept. Cor. regarding revised Pharma¬ 
copoeia, 222, 233 , 2? 1, 305 ; Agri-fiort. Soc. of India, Trans., Vll., 73 , 
7 4 ; Journals (Old Series), IV., 204; VI. ,38 ; IX. 'Sel.), 41; Contrib.Mat. 
Med. and Nat. Hist., China (1871), F. P. Smith, 140. 

Habitat.—A moderate- sized evergreen glabrous tree, readily known by 
the hard, round, fruits, which grow on the stem and main branches. It is 
found from Sikkim and the Khdsia mountains eastward to Chittagong, Ran¬ 
goon, and Tenasserim. 

Oil.— The seeds yield under the hydraulic press from 25 to 30 per cent, 
of oil, to ether 51*5 per cent. ; the latter oil turns green with the sulphuric ac ; d 
test. (Dymock.) Chaulmugra oil has long been known and used in India 
as a remedy for cutaneous diseases, and has lately become a drug of some 
importance in European practice. As obtained in the bazars, the oil is com¬ 
monly very impure, and the means of detecting these impurities, has formed 
the subject of careful investigation by Dr. Dymock. When pure, the express¬ 
ed oil is clear, of a pale sherry colour, with the odour of chaulmugra, and a 
sp. gr. of 0*9450 at 85° Fh. On being kept for some time it throws down a 
granular white fatty deposit. The oil obtained by Dymock on boiling the 
powdered seeds in water, however, was of a golden sherry colour and 
formed no deposit. From Dymock’s experiments it would appear that 
genuine chaulmugra oil shows two marked re-actions with sulpnuric acid, 
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twenty minims of the oil (either ccld-drawn or obtained by means of heatl 
with one m.mm of strong sulphuric acid giving first a brown, afterwards 
a rich olive-green, colour. If cold-drawn a tenacious reddish-brown resin¬ 
ous mass, which will not mix with the rest of the oil, forms round the 
drop of acid, while, if obtained by heat, no such re-action takes place 4 * 
it is of great importance that the oil for medicinal purposes should be 
pure, the following test described by E. HeckelandF. Schlagdenhauffen 
may also be shortly detailed. “ They direct the oil to be mixed with an 
ethereal solution of ferric chloride, and the mixture to be evaporated until 
the oil becomes of a dirty green colour; it is then allowed to cool, and a 
w drops of sulphuric acid are added, which produce a fine greenish- 
blue colour. The colouring matter may be dissolved out by chloroform, 
with which it forms a dichroic solution like that of chlorophyll This 
cr '| tl ? f 'l g ’ V !f- a decp absoi Ption band extending from 40° to 70° of the 

S S S'btK co j" cidi ^ wi f th 5 ° 0) - ,n proportiofas th 7 e st^ution 

is diluted the black band becomes fainter, until, with a very weak solu- 
nnd’ ?$ y f narrow, very pale band can be seen, extending "'between j.o° 

feretice in ^ 79 ’sbo'vsthatitha^^dMiitedh-^icfdre^cti(m n tlfatliie C meit' >n ' 
Pomt is 42 °C., that it contains no alkaloid, and that i^ ^llf . 7 ® lt,n S 
are, Gynocardicacid, 117 per cent. Palmitic acid ** Jf C llC f c ^ stltuents 
acid, 4 per cent, and Cocinic acid, 27 per cent These arid^” ^ ypogceic 
bination with glyceryl as fats, and the two former in ?he fee st^e as weT 

,hc 

mi by Mr. MoS tlXt'Jl 

other skin diseases is mentioned 

_ rtsfi ehaulmugra was brought to the notice of Europeans in India as 
a tsme4y f° r secondary syphilis; later it was described^? Or. R UOnel 

and fn i868 a ft nht^'T 1 aI . terat,ve tonic in cases of phthisis and scrofula • 

syaas-s 2 “as; 

iadoaLSS 

gradually increased till nausea is produced or five to cl v ir 1 ^ 

similarly increasing the quantity. O' late vearFflJ^if d , j PS of tbe 0l1 

of the drug has spread toEuope, where it^pear, ShlW and u ? e 
favour and reputation. P ’ appears to be increasing in 

During the past ten or fifteen years it has been verv favonraKi 
ported on in many medical publications, especially as a remedv foM^/ re ' 
psoriasis, eczema, scrofula, phthisis, lupus,‘marasmus E J I? le Prosy, 
and gout. The preparations mos in 4 ute ST , ” at,5 ? 1 ' 

gynocardic acid (which is supposed to P b e &7SSS^SSS:A 
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an ointment prepared from the oil. The remedy is generally employed both 
externally and internally, and it has been recommended that patients 
taking the medicine should live generously, as a weakly and under-nour¬ 
ished person is said to be specially liable to the bad effects of the drug, 
loss of appetite, nausea, and intestinal irritation. The oil is best ad¬ 
ministered in capsules and should be takefi immediately after meals, gra¬ 
dually increasing the dose from 4 grains to 30, 40, or even 1 drachm, as 
recommended in the Pharmacopoeia of India ; the best form of ointment 
is one prepared with vaseline. Perhaps the most satisfactory and trust¬ 
worthy results have been those obtained in the treatment of chronic and 
acute eczema, and other forms of skin disease. 

A selection of the more interesting reports from the experience of Euro¬ 
pean practitioners in India may be here quoted : — 

Special Opinions.—§ “ The oil is alterative and tonic internally and 
stimulant externally. It is the best of all the remedies in use for leprosy. 

If the disease be slight and of short duration, the beneficial influence 
of the oil is remarkable and rapid; but, if severe and long-standing, no 
improvement takes.place under its use until it is persisted in for months or 
years. It is useful in all the forms of leprosy (tubercular, anaesthetic and 
mixed), but the first-named variety is the one which is most benefited by 
it. The internal use of the oil should always be assisted by its external 
application to the affected parts. If used alone externally, it proves itself 
too strong in some cases and excoriates the tender and diseased, parts,;or 
renders the ulcers irritable and painful, and I have, therefore, generally 
employed it in combination with Margosa oil , in the proportion of one of the 
former to two or three of the latter. It is also very useful in lepra vulga¬ 
ris, psoriasis, and tertiary syphilis. During the use of this oil the patient 
may be kept on a good and nourishing diet, but prohibited from taking the 
following articles-fish, prawn, beef, brinjal, greens, curdled milk, lime- 
juice, and ardent spirits. 

The oil is best taken floating on water or milk. Its dose is from 5 to 15 
drops or more (gradually increased) three or four times in the 24 hours. If 
it produces nausea, vomiting or looseness of bowels, it should be stopped for 
one or two days and commenced again in somewhat smaller doses.’ 5 {Hono¬ 
rary Surgeon Moodeen Sheriff Khan Bahadur , GAI.M. C., Triplicate, 
Madras.) * Used both internally and externally in leprosy, scrofula, 
skin-diseases, and chronic rheumatism. 55 ( Civil Surgeon H . Thorntbn , 
B.A. t M.B. , Monghyr.) “The oil is emollient, used in skin affections, 
leprosy, syphilis, &c.” (Surgeon G. Price , Shahahad.) “ I have used 
the oil with great advantage in the different forms of chronic skin 
disease, but especially those of a specific nature.’ 1 (Surgeon p. p. Mur - 
*ay % M.B., Burdwan.) “I have frequently used chalmugra seed-pulp, 
as well as the oil, in leprosy and obstinate skin diseases internally and ex¬ 
ternally, with considerable success.” (Assistant Surgeon Nanda Lall Ghose , 
Bankipore.) “ I have used the oil externally and internally in leprosy with 
the improvement that all oily substances produce.” (Civil Surgeon D . 
Ptcachy , Purneahi) * l Chaulmugra oil has been highly recommended 
as a cure of leprosy. I persistently used it for more' than a year in 
the treatment of the various forms of this disease, but found it destitute' of 
any therapeutic property.” (Brigade Surgeon C. Joynt, M.D ., Poona.) 
u Useful in skin diseases. It proved efficient in a case of psoriasis where 
other applications failed.” (Assistant Surgeon Shib Chunder Bhattacharji, 
Chanda, Central Provinces.) “ I have used the oil both externally and 
internally in the treatment of leprosy with veiy great success, the eruptions 
fading away and the skin assuming an almost natural appearance in abou* 
three weeks.” (Civil Surgeon D, Bnszi, Faridpor-e , Bengal .) “Very u~ 
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Gypsophila Vaccaria, W. & A., see Saponaria Vaccaria, Linn.; Car- 
GYPSUM, Ball, Man. Oral, of India, III„ |>4™ 
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Localities where Gypsum occurs. 


Bombay.— Gypsum in the form of selenite is found in small quantities 
in the marine deposits about Bombay, and in Kathiawar, and is also said 
to occur in parts of the Deccan in connection with deposits of salt. But 
the principal source of Gypsum in the presidency is Cutch, where large 
deposits occur especially in subnummulitic shales. Ball writes : “ Although 
much of it might be obtained without greater trouble than picking up 
the pieces, it does not appear to be utilised- except to a slight extent 
by goldsmiths, who are said to use it in a powdered state for polishing 
their wares.” 

Sind.—M r. Blanford states that it is found in deposits, frequently 
3 to 4 feet thick, near the top of the Gaj beds of the Kirthar range. 
Dr. Buist in 1852 drew attention to the interesting fact that the art of 
making plaster of Paris was then known to the natives of Sind, who em¬ 
ployed it in casting lattices and open-work screens for places in which a 
free circulation of air was desired. 

Rajputana and Central India.— Mallet states that about seven miles 
north-north-west of Nagor, in Jodhpur, a bed of gypsum, probably not less 
than 5 feet thick, exists in the alluvium, which Mr. Oldham believes to have 
been formed in a salt lake. It is also to be found at Dakoria and Bhad- 
dana. The Nagor gypsum is dug to some extent, and is used in the 
Jaipur School ot Art", for coarser purposes. 

The PanjAb.— Bannu District.— The mineral is found in Kalabagh 
and in the Kansor range but is not at present utilised. 

Kohdt District — Contains gypsum in great abundance; Mr. Wynne 
in fact states that there is probably more of this mineral than of the.rock 
salt with which it is associated. Ball writes: “ It might be obtained by 
open quarrying in any quantity, but it is not worked.” Though the crops 
raised on the soil resting on an expanse of the mineral at Spina are be¬ 
lieved by the Natives to be finer than those in any other part of the 
country, they do not appear to draw the natural inference, and utilise the 
abundant gypsum as manure. 

Salt-Range . — In the districts including these hills gypsum occurs in 
enormous quantities, associated with the salt marls of silurian or pre-silurian 
age. When powdered it is used to mix with mortar, and some of the 
more compact varieties near Sardi are manufactured into plates and small 
ornamental articles. Selenite is said to sell at Lahore for R3-14 per 
maund, the purpose for which it is used being probably medicinal. (Ball.) 
The writer can find no record of a trade in gypsum from this extensive 
source of the mineral, but it may be mentioned as a proof of its quality, that 
all the plaster of Paris models sent from India to the Colonial and Indian 
Exhibition by Dr. Watt were made from Salt-Range gypsum. It was found 
to be very pure, of a perfectly white colour, of admirable quality, and in 
every way suited for casting purposes. 

Spiti .—Considerable deposits of gypsum are found in this valley. 
Mr. Mallet states that he believes these deposits to be derived from thermal 
springs. Some of the mineral obtained from this locality is of snowy 
whiteness, and apparently in every wav suited for the most delicate orna¬ 
mental work, or for the manufacture of the purest plaster of Paris. 

North-West Provinces.— Deposits occur in the Dehra Dun range, 
from which plaster of Paris has been made and employed with success in 
the internal decoration of houses at Dehra and Mussuri. The mineral has 
also been found in the Kumdon and Garhwdl Districts from which, accord¬ 
ing to Atkinson, good plaster of Paris has been derived. In the latter 
district a dark green variety occurs which is occasionally made into saucers 
and bowls by the Natives. 

Burma.— Available literature points to the supply in Burma being so 
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small that as a commercial source of cfvnsum it- 1c nroMi^nii ^ A 

cps;p~a?S;SS3- 

gypsum obtained from the Salt Rantre would be mn^Prlf, Se t em t l ^ t t [ ie 

GYROCARPUS, Jacq. ; Gen. Pi ., /„ 5<?p . 

Gyrocarpus Jacquini, Roxb. ; Fl. Br.Ind.,li., 4 6 r ; Bedd., FL 
Syn.— Gyrocarpus asuticus WilU r *' * 96; Combre tace2E, 

kumarpulki, Tel. plnlethi&k^Owm. P ° nuku ‘ k ™”Mra ponuku. 
References.— Roxb.. Fl ln,i ^ r n n 

4 uVplT^L isboa —* !S? tf Elli0t ‘' ti'Andhl"*',, f°r El I r » : > 
and Coorg Cass., *. t 
of Administr /., $63 

{-.««», *,h B«p., 

2 .* p " " bic 

to all otners for catamarans. (Beddomc ) ^ t0 ^ S * anc 1S preferred 

IBeZZT ° Se - The SEEDS are ™ de ^to rosaries and necklaces 
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HALICORE Logwood ; Hair dyeing. 

dugong.__ 


i 


DYE. 

Hoart-Wood. 

2 

MEDICINE. 

Heart-wood. 
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CHEMISTRY. 
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H/EMATOXYLON, Linn. ; Gen. PI. I., 567. 

Haematoxylon campechianum, Linn. ; Benil. & Tnm., II., 86; 

Logwood. [Lbgiwinos*. 

Vern.— Bokhan, Beng. ; Partanga, Kan. 

References. - Gamble , Man. Timb., r 35 i Mason, Burma audits People, 
511, 770 ; Pharm . Ind ., 67 ; O' Shaughnessy, Beng. Dispens., 310 ; Fluck. 
& Hanb.y Pnarmacog., 213; Indian Forester , VI., 240; XIV., 29. 

Habitat.—A small spreading tree, native of Central America and the 
West Indies; wood imported into India. The tree is mentioned by Mason 
as cultivated in a few gardens in Burma, where it is said to flourish as if 
an indigenous plant. 

Dye.—A decoction of the chips of the heart-wood is used for dyeing 
violet and blue, certain shades of grey, and more especially blacks, to which 
latter it gives a lustre and velvety cast. 

Medicine.—For use in medicine the hard heart-wood is cut up into 
small chips by the aid of powerful machinery. 'These have a feeble, sea-weed- 
like odour, and a slightly sweet, astringent, taste. Prescribed as a decoction 
and extract, it is a mild astringent and tonic, and js useful in chronic 
diarrhoea, atonic dyspepsia, and infantile diarrhoea. I he decoction has 
been found a valuable injection in leucorrhoea. It is also said to be use¬ 
ful as anointment in cancer and hospital gangrene, in which cases it pro¬ 
bably acts as a feeble antiseptic, diminishing foetor and purulent dis¬ 
charges. Long-continued use has sometimes been followed by phlebitis, 
hence caution is necessary in its employment. 

Special Opinions.—§“ In cases of menorrhagia, women are often 
treated with a decoction of log-wood ; which is also used as an injection ” 
(, Surgeon-Major C. W. Calthrop , M.D., Moray). “ In cases of chronic 
atonic diarrhoea, I have found the decoction of log-wood a valuable addi¬ 
tion to astringent mixtures. Its powers as a tonic are undoubted.” (.Snr- 
geon S H Browne, M.D ., IP'shangabad, Central Provinces). 

Chemical Composition.—The important part of the plant is the red 
heart-wood* which contains Hcematoxylin , also a volatile oil and tannic 
acid. 

Hsematoxylin, when pure, is nearly colourless, very soluble in hot water 
and alcohol, but'only sparingly so in cold water and ether. It is some¬ 
times found crystallised in clefts of the wood. When exposed to the air 
under the influence of alkalies, it becomes red, hcematein being formed. 

Hair dyeing or staining as practised in India. 

1st Process .— Mix equal parts of chalk and soap and half the quantity 
of lime; rub in a leaden pestle and mortar until the mixture acquires a 
bluish colour; apply this to the hair, rubbing in ; tie up the hair' within a 
cloth for about an hour; wash ; thereafter apply a pasie, which has been 
allowed to ferment to some extent, made of wheat flour, pulverised iron 
filings, and yeast; tie again for another hour; wash in a strong infusion of 
galls or of dm Id (Phyllanthus Emblica), the latter being cheaper ; there¬ 
after apply an oil to give a gloss. The colour thus obtained is very black 
and perfectly fixed, being rendered useless only by the growth of the hair 
below which reveals the original colour. 

2nd Process .— Rub henna leaves on the hair and tie for an hour; 
wash; apply thereafter a paste of indigo or indigo leaves ; wash and fix 
with galls or amid This gives a bluish black, but as the indigo becomes 
rubbed off, the henna gives the hair tips a red tinge 

Halicore dugong, Cuv.; The Indian Dugong, see Whales. ; V A, VI. 














HALOXYLON, Bunge; Gen. PL, ///„ 7Q , 

A genus of shrubs or small trees, having, according to the Flora of British 
r?!™ ? t "'° spec.es, of which 4 are Indian; namely, H. recurvum, 

, H. Thoinsom, H. salicormcum, and H. multiflorum. Mr. Lace has, 

wTidded h S r °‘„ the ClIENOf ODiAce,E of Baluchistan (Quetta, Sibi 

&c.) added H. Gnffithu, Bunge, and abo what appears to be a new species 
to winch the name ot h. Laceii may be assigned. This somewhat resembles 
. multihorum, but is more slender, more profusely branched, and has lame 
pink or yellow flowers. It is known in Sibi as Shordi and is recognised bv the 
natives as quite distinct from H. multiflorum (the Land). Like thefothfcr species 

it is eaten by camels but in th.s respect H. Griffithii, Bunge, is much pre- 
Haloxylon multiflorum, Bung,; FI. Br. hi, r„ ,6; & 

Syu, Anabasis multiflora, Moq. 

H 312! Set ‘ U ' 

Ste. north *^ n 

• Medicine.--this species is mentioned in Bad:n Powell's T,\t nf n 

•'isass 

1..“ s rsssss? 

multiflorum) are mentioned as being used in tlm’mamdac ur^nf"R f ° r R 
y Sajji kUr; but the plant referred to is probabK Sa o a kJ'uW 
(See article on Barilla, Vol. I., 39 6 .) Stewart writes “ It i H ‘J W ' 
some parts for washing clothes, and it is probably this which Bell 1 " 
states to be used by women in the Peshawar valley for w^hing the head” 

H. recurvum, Bunge; FI. Br. Ind n V., r 3 ; Wight, Ic„ t. , 704 

V WuiTs“i T “ ,,S ‘'"” US! *'*Cis-Indus, P..S KkdrUhl „ 

Range, ascending to 2,500 feet al . i. ^ c and the Salt 

and Burma; distributed to Afghanistan. S ' nd ’ S ° Uth * Western India, 

article on Barilla^ VoPI., jgjj^ the manufacture of Sajji-khar (see 
cipal fodder fo'^nanTpans ^ftho P,™ jib Jnd'sfnd^TI ^’7 prin - 
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HAMILTONIA, Roxb.; Gen. PL, II., 133. 
Hamiltonia suaveolens, Roxb.; FLBr. hid., 111 ., ; Bedd., 

{FI. Sylv. 1. 1 7 /. 3; Rubiace;e. 

Syn.—H. scabra, Don ; H. mysorensis, W. & A.; H. propinqua. 

Dene.; LASIANTHUS TUBIFLORUS, Z?/:<7«*?;SPERMADICTYON SUAVEOLENS, 

Roxb., Cor. PI.; S. azureum. Wall. 

Vern.—Kudia, Kol; Bainchampa, Nepal; Padera, KUMAGN ; Kancra , 
puddri, philtiij muskei, kantdlu, fisduni, niggi, tulenni, phut, gokinla , 
Pb.; Mahabal , C. P. 

References.— Roxb-, FI. hid., Ed. C. B. C., i86, Hart. Beng., 15 ; Brandis, 
For. FI., 278; Beddome, FI. Sylv., 134 i Gamble, Man. Tirnb,, 119; 
Stewart, Pb. PI., irs; Rev . A. Campbell, Cat. Ec. Prod., Chutia Nag- 
pore, No. 8109 ; Atkinson , Him. Dist., 311; Indian Forester, 11 ., 26 ; 
III., 203 ; XII., App. 15 ; Gazetteer of Mysore and Coorg, I., 36. 

Habitat.—An undershrub from 4 to 12 feet in height, with spreading 
branches ; it occurs at altitudes from 1,000 to 5,500 feet in the Tropical 
and Subtropical Himalaya, from Kashmir to Bhotan, and the Salt Range; 
also found in Central India and the Western Peninsula, ascending to 4,000 
feet on dry rocky hills from Marwar and Behar southwards to Mysore. 

Fodder. — Buffaloes eat the leaves. (R. Thompson). 

Structure of the Wood.— Very small, but said by Brandis to be used 
in Chamba to make charcoal for gunpowder, 

HARDWICKIA 3 Roxb.; Gen. PL, L, 586. 

Hardwickia binata, Roxb.; Fl. Br. Lid., II., 2jo ; Bedd. FI. Sylv., 

[/. 26 ; LEGUMINOSiE. 

Vem, — Anjan, aojan, Hind.; Anjan, Kol 5 Chhota dundhera, Gond; 
Anjan, C. P. ; Parsid, Bomb.; Anjan , Mar.; Bone, Kup.ku ; Ac bn, 
alti, hat-udugu, Chita cha (the fibre), Tam. ; Nar yepi , epe, ndra epe, 
yapa , Tel.; Kamrd, karacho, karochi, asanagurgi, Kan. 

References. — Roxb., Fl. Ind., Ed. C.B.C., 378 ; Gamble, Man . Timb., 143 ; 
Dab. & Gibs., Bomb. Fl., 83 ; Elliot, Flor . Atidhr ., Sr, 129 ; O’Shaugk - 
nessy, Beng. Diopens., 312; Drury, U. PI., 240 ; Lisboa, U. PI., Bomb., 
64 ; Birdwood, Bomb. Pr.,329 ; Cross, Sevan, King, Rept. on Ind. Fibres, 
9, 53 ; Indian Forester, II., 18, 19; IV., 292 , 322,366; VI., 105, 332 ; 
VIII., IOS , 106,112, n8, JI9, 7 2?, 123,125,126, 130 , 369, 376, 400, 41T , 412 , 
414, 417, 439; IX., 274 , 283, 286, 45 r, 467 ; x., 546, 547, 5 50, 55r ; XIII., 
J2o, 126 ; XIV., 269, 27 1 ; Sports, Encyclop , 961 ; Balfour, Cyclop , II., 
17 t Treasury of Bot., 569; Settlement Reports: Central Provinces ; 
Nimar, 397 • Upper Godavery Dist ., 37; Chanda, App., VI; Bilas - 
pore, 77/ Bhav ara, 19; Manual . — Madras Administration . 313; 

Trichinopoly Dist., 78; Coimbatore Dist., 401 ; Cuddapah Dist., 262*; 
Gazetteers .—Mysore and Coorg, I., 50 ; II., 8; Bombay , XV., 7o • 
XVI., 17. ' 

Habitat.—A tall deciduous tree, reaching a height of 100 feet, found in 
Behar and the Western! Peninsula, ascending to 3,500 feet (Fl. Br. hid.). 

Found in the dry forests of South and Central India, but not every¬ 
where ; mostly gregarious in isolated belts or patches of greater or less 
extent. Very commonly found on sandstone, but also met with in trap 
and granite. Wanting in the Western moist zone, and not found in 
Northern India, though present as far north as the Banda district of the 
North-Western Provinces. (Gamble.) 

Gum.—It yields a gum. (Gamble.) Though no definite information 
exists regarding this fact, it appears probable that the so-called gum may 
really be a form of balsamic oleo-resin resembling that abundantly obtain¬ 
ed from the other species. 

Tan.—In the Settlement Report of the Chanda district the bark is 
I said to be used for tanning. 
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a substitute for Balsam Copaiva. (J % Murray .) 



HARDWICKIA 

pinnata. 


Fibre. The fibre obtained from the inner layers of the bark, is slightly 
woolly and of a brownish colour. Chemically ft ought to be a valuable 
Fibre, as it contains 63*4 per cent, of cellulose to 13*3 of water. It is strong 
and used in the manufacture of ropes by the natives of the forests in 
which it abounds. Elliot, in his Flora Andhrica , writes, “ I saw the people 
extracting the fibre in considerable quantities and employing it as cordage 
without further preparation, in the island of Sivasamudram ” It is also 
a very useful paper-making material, but it would not, at the present rates 
of freight, pay to send it to England for that purpose. 

Fodder.—The leaves are given as fodder to cattle, and, owina* to this 
hne trees are often so much lopped as to be destroyed. Beddome re¬ 
ferring to this subject, in his Flora Sylvatica of Southern India, writes, 
it is naturally of straight growth, but, cattle being very fond of its 
leaves, it is pollarded to a frightful extent wherever it grows. It is heart¬ 
rending to see the damage done in the Cauvery Forests. 5 ’ 

. i° f fl* e ^?t 0< *‘ Sapwood small, white ; heartwood extremely 

cf. re “’ of ‘? n ; vltl ! a P“n ),,sh tm B e . and very close-grained; weight 
about 82ft per cubic foot, lhis wood, perhaps the hardest and heaviest 
in India, is extremely durable and does not warp, though it has a tend- 
ency to split. It is used for bridge and house posts and for ornamental 
work. It has been recommended for sleepers but is probably too hard 
heavy, and difficult to work to be much in favour. (Gawi/Z) At the 
Dehri workshops it has been used instead of brass for bearinp-s nf 
nery, and has been found to wear well. In the Sone River n^s nf - h ‘* 
have been found after twenty years as sound as when first^ut h! n* 

much used for building purposes, also for making carts and^ricultu ’l 
implements in the districts where it occurs; but.oTving to its harness and 
weight, it is difficult to bring to market. The shoots grow very straight 
and are hence valuable as rafters. & y btrai S ht > 

Hardwickia pinnata, Roxb.; FI . Br. Ind ., 12 ., * 7 o ; Redd ., mjflv 

MANJARAB^ Mm ^ a ' W ‘' ^ RAVANC0RE 5 Koldvu, T1NNEVE1.lv; 

R lT a D?,;7j°lh F tr i nH d, H-F B - C ’; Gamble, Man. Tlmb 
rt k ’ i^DL Me ‘ ‘ W ' Ind ' > 281 ( untIer heading of H. binatal • 
ff R anb -> Phjirmacog., 232; Cooke, Gums and Gum-resins n6- 

pjins o n, GumsandGum.resins, 3 ; t Indian Forester, III.. 22,23, 24'. 

yill. 41$, Spons, Encyclop., 1640, 1634 > Balfour Cvclofi II rt\ 

n,XMlrr y ° fB t’ 569 ’ <&***£*£»e and CoodrCsd ’ 7 * 

theKifrnatT VCTy large tree of the Gh * ts of Kandra, T^a van core, and 



the SJST iy% a . thC -‘ W of 

fn rt'sential Tfndi! if^t 

transnarency and hght P yellow colour of the latte?.’ It Seily emiiS® 
^ c ammonia, but does not produce a clear solution TUn n X 
f? 1 has , t (’ c ? ame composition as that from Copaiva balsam It bofur lal 
the Nilghiris) at a temperature of 22 s°C. It rotates th.* nlaJw$° i°? 

foSa 0 th T. ,eft * but l ° ? different /egVee \roXlt Sa'SlftSRf 
C >paiva. This essential oil occurs in different amounts in the balslm 
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and more abundantly in the fresher collected specimens; these are quite 
fluid, but other specimens are almost semi-solid, doubtless owing to the 
evaporation and oxidation of the oil. The' oil is best obtained by pro¬ 
longed distillation of the balsam with- water. By this means I have 
obtained, from an apparently old specimen of balsam, 25jper cent, of oil, 
and in the most recently collected specimens, I have found over 40 
percent. I have made many attempts but have not obtained any crys¬ 
tals of copaivic acid from the balsam. The solid resins are of an acid 
character, but the.balsam does not solidify so strongly as that of copaiva 
after being heated with magnesia. The oil can be separated from the 
balsam by Ader’s process, but it is obtained in a very impure and 
coloured state.” The authors of the Pharmacographia describe this oleo- 
resin as a thick viscid fluid, which, owing to its intense tint, looks black 
when seen in bulk by reflected light, though it is perfectly transparent. 
It is dichromic by transmitted light, in a thin layer .appearing yellowish 
green, in a thick layer vinous red. 

Medicine.—The oleo-resin forms an efficient substitute for copaiva, 
being useful in gonorrhcea and catarrhal conditions of the genito-urinary 
and respiratory tracts. 

Dr. Dymock, in his Materia Medico,. of Western India, probably in¬ 
advertently quotes*the Pharmacographia account of the oleo-resin of H. pin- 
nata under the name of H. binata, but mentions that it is neither known nor 
used in Bombay. Mr. Broughton, in his account of the oleo resin in Bed- 
dome's Flora Sylvatica , writes, “There appears little doubt that this 
balsam could effectually .substitute copaiva balsam in medicine. But the 
appearance of the specimens that l have received is greatly inferior to the 
latter, and they could not, certainly under present circumstances, com¬ 
pete with the Brazilian balsam in the European market.” It appears, 
however, that this balsam has by no means attracted the attention that it 
deserves; indeed, mention of it seems to have been made only in two out of 
the numerous list of works which treat of Indian Materia Medica. It is 
doubtful, however, whether the oleo-resin or the essential oil obtained from 
it could be manufactured and exported with profit; still there is no doubt 
of its valuable properties, and it is probable that, in India at least, it might 
become an efficient and economical substitute for copaiva balsam. 

Structure of the Wood.—Sapwood large; heartwood brown; weight 
47lb per cubic foot; used, in the neighbourhoods in which it abounds, for 
building purposes. 

HARES. 

The animals so known constitute the family Leporidae of the Natural 
Order Rodentia. 

The family is divided into two genera— 

1. Lepus, or true hares, 

2. Lagomys, or mouse hares. 

The family is generally distributed over the world except in Austra¬ 
lasia, and many species are met with in India, more especially in the 
hills on the borders of Tibet, Afghanistan, and Baluchistan. 

References. — 7 erdon. Mammals of India, 223 ; Blanford , Scientific 
Results of the Second Yarkand Mission , Mammalia , 60; Blanford, 
Eastern Persia, II., 8t ; Blyth, Cat. Mara, and Birds of Burma, 43; 
Murray , Vertebrate Zoology of Sind , 40 ; Sterndale, Mammals of I fid., 
?6S ; Forbes Watson , In dust. Sure, of Ind ., 327 > 3#2 ; Balfour , Cyclop 
II., 704 ; Sports, Cyclop ., 1031. 
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LepUS, Linn. 

gCn V s f ° nnd in India and the adjoining countries 

f&tLS&ZTSSgr ■“» 

The Large-eared Hare. 

A native of Baluchistan, described and named by Mr. Blanford in 
Eastern Persia t vol. //., p. Si. u 

2. L. hypsibius, W. Blanf. 

The Mountain Hare. 

I adald! 1 ^* ^ ound durin £ the Second Yarkand Mission in Northern 

3. L. hispidus, Pearson . 

The Hispid Hare; the Black Rabbit. 

Habitat. A rabbit-like hare, of the Himalayan Terai from Gorakh¬ 
pur to Assam, extending south to Dacca, probably still further even ii is 
said to the Rajmahal hills. ( Jerdon). ^ ’ 

4. L. nigricollis, F. Cuv. 

Tiie Black-napf.d Hare. 

*'"■ ! t “ > Ik.. 

5* L. palhpes, Hodgson. 

The Pale-footed Hare. ~ 

tr toshkhen, Yakkandi. 

Habitat.—Yarkand, Tibet. 

L. pamirensis, IF. Blanf. 

The Pamir Hare. 

Habitat.- Described by Blanford as found near Lake Sirikal in Pamir 
L. peguensis, Blyth. 

The Pegu Hare. 

Vera.— Yung, Burm. 

hare much resembling H. ruficaudatus, but with the tail 
the range V of 5 f<°L n ts. ,n (fi^J" habi ^ ng theo P en countr y within or beyond 

8. L. ruficaudatus, Geoff. 

The Common Indian Hare. 

a ! a 7 r K a ',’ c ? p h ’ ***** H ' ND ' ! Kharra > *>»*, Beng. ; Mold , Gond. . 

verfwtheTastTn^ 6 ^ ° f the Him51a J’ a > southwards to the Coda- 

further, cSSg frl “.ta iSIb" »* '«»*»■ 

found in Afghanistan. jAb ‘ Assam - Jt ls also supposed to be 

9. L. stoliczkanus, IF. Blanf. 

Shan mng\ nortl’and nirth-welf rf K^hg^TbfSr.’ Stoliczka^ 

10. L. tibetanus, Vigne, Waterhouse. 

The Tibet Hare. 

Habitat. Little Tibet and Ladakh. 

L, yarkandensis, Gunther. 

The Yarkand Hare. 

Vern .—Toshkhaiiy Yarkandi 
Habitat.—The plains of Ydrkand and Kashgar. 
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Food.—All the species of Lepus are probably used as articles of {food, 
but they are as a rule dry and tasteless, and by no means so good for 
the table as the European hare. In his list of “ Mammals used for Food ” 
in the Industrial Survey of India, Dr. .Forbes Watson mentions Lepus 
njgricollis, L, pallipes, L. peguensis, and L. ruficaudatus. Of these L. 
nigricollis is generally considered the best, one writer describing it as 
“ nearly, if not quite, equal to the English hare in flavour/ 5 

Domestic.—The pur is valuable in trade, being used largely for linings, 
cloaks, &c., also in the manufacture of felt for hats. Referring to the 
latter use, the author of the article “Hare” in Spons' Encyclopaedia 
writes: “ It is about the best hair for hat-maker’s purposes.” In his list 
of “Furs and Fur-bearing Mammals” Dr. Forbes Watson gives only 
Lepus nigricollis, L. pallipes, and L. ruficaudatus, but the other species 
found in Thibet and Yarkand are doubtless equally valuable. 

Lagomys, Cuo„ 

The Pikas, or Mouse-Hares. 

A genus of small and robust animals, short-eared and tailless, referred by 
Jerdonto the family of Leporidae or Hares, but separated by Blanford, 
in his account of the Mammalia of the second Yarkand Mission, as a distinct 
family, Lagomyidae. It is convenient for the purposes of this work to con¬ 
sider them under derdon’s classification as Hares. The species are : — 

1. Lagomys auritus, W. Blanf . 

Habitat.—A species differing from L. roylei in having much longer 
ears and a lighter colour. Found on the Panong lake, but probably also 
a native 01 other parts of Laddkh. J 

2. L. curzoniae, Hodgson. 

^/em.— Phise-karin , Korzak. 

c higher ranges of the Himalaya from 14,000 to 10,000 

feet. It has been found in Ladakh and Sikkim, 

3 - L, griseus, W. Blanf. 

lnn^.r b ^'cT<> CS t mbIeS f L ' auritus - but amongst other differences has 
longer and softer hair, of a grey colour. Found in the Kuenlun Range in 
Yarkand, south of the Sunju pass. 

4. L. ladacensis, Gunther . 

The Ladakh Pika. 

tj . kar i n ’ phis* tarin, Ladakh. 

.iabitat.—A species found in the high plateaux of Lddakh, with a full 
and very soft fur, and separated by Blanford from L. curzoa l wkh 
which it was formerly supposed to be identical. 

5. L. macrotis, Gunther. 

E &&Ss asss resaw 

6 . L. roylei, Ogilby. 

Thb Himalayan Mouse-hare. 

Hfl ******* or ra r n X '' i » ni > Kunawar. 

l lhe A. ima ayafrom Kashmir tp Sikkim. The species was 

sasssaitr a sp “ imen ob, “ ned b > R °' ie,r< »" 

7 * L. rufescens, Gray. 

habitat.—Afghanistan and Persia, 
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Hartshorn; Ivy. (J. Murray.) 


Several other species have been described by various writers, but all 
have been referred by Blanford to one or other of the above species. 

Domestic Use.—Dr. Forbes Watson mentions Lagomys royleii pro¬ 
bably the only species known to him, as yielding useful fur. It is pro¬ 
bable, however, from the descriptions of the furs of the other species, that 
they also may be of value. 

Hariali Grass, see Cynodon Dactylon, Pers., Vol. II., 678. 

Haricot Bean, see Dolichos Lablab, Vol. III., 184, also Phaseolus, Vol. V. 
Haritaki Nut, see Terminalia Chebula, Vol. VI. 

Hartshorn. 

Ven I'—Sabarsingkodu, Guj. ; Swarsingh, Mar.; Mrigasringa, Sans. 
Medicine.—.The antlf.r of the deer, incinerated in closed vessels is 
used in painful affections of the heart, pleurodynia; sciatica, and lumbago. 
It is given in doses of about twenty-two grains with clarified butter. ( U.C . 
Dutt.) In former times hartshorn was used for the manufacture of am- 

consist Hdrns )” m0n * c chloride > Vol. I., 219). (For further information 
Hawthorn, see Cratajgus, Vol. II., 583. 

Hay andjHay-making, see Fodder, Vol. III., 407 ; also in Appendix. 
Hazel Nut, see Corylus, Vol. II., 574. 



HEDERA, Linn. , Gen. PL, /., 94 6. 

A genus of shrubs, which climb extensively on small trees eomnrisin^ t 
species, of which one is found in all the temperate regions of’the Old \Vorlrl° 

1 lie generic name Hedera is probably derived from a Celtic word sS' 

age.'meenTng’green! S ’ lvy ’ i$ fr ° m a word of the sa,ne 'a’ngu- 

Hedera Helix, Linn.; FI. Br. Ind., II., jjg ; Akaliace.e. 

The Ivy. 

Vcrn.—O iidela,N EpAL ; Lahlab Behar; Baiba,>,bar, arbambal, (Ihel 
um) a uru. (Chenab) Buri, karur (Ravi), Brnmbrum dak dr i (Beas) 
Karbaru, kantin, lcadloli tSuTLEj), Banda, (Kumaon), p B . ; Par vj at a 
Pushtu ; Karmora, mandia , Kashmir. ‘ rar ‘ sata 

References.— For. FI., 24 8; Gamble , Man. Timb., 2w • Stewart 
Po. PI., no 1 also, Tour in Hazara and Khdgdn, Agri. Hoi!. 80c 
jnurn. (Old Scries), XIV., 31 • Irvine. Mat'. Med Patna, 63 • At- 
hnson, Him. Dist., 31 r; Birdwood, Bomb. Pr., 44; Mason, Burma & 
Its People, 434, , Indian Forester, XIII , 68 ; Balfour Cvcl.iO II 

30; Smith, Die., 224; Gazetteer-.—Mysore and Coorg, I.,’6? ; Shahpu 1 
Hist., 69; Bannu, 23; Dera Ismail Khan, 19. 1 

Habitat. A large woody climber of the Himalaya, at altitudes frorr 
6,000 to 10,000 feet, and of the Khasia Hills, from 4,000 to 6,000 feet. 

Medicine. > he Ivy was at one time highly valued in medicine, but i< 
now almost completely dtscarded. Dr. Irvine, however, in his Afateri, 
Medica of Patna, remarks, “Ivy leaves are used to stimulate sores ar c 
the berries to purge.” anc 

Food and Fodder.-Dr. Stewart writes : “ It is stated to be a favourit, 
food of goats, and in Kulu the leaves are said to be added to the bee 
of the country to make it strong.” Its berries afford abundance of food f,! 
birds. Ul 

Structure of the Wood.-White, soft, porous. Weight 34ft per cubit 
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Hedges & Fences— List of woody plants used for — 

For fuller particulars on this subject consult Cleghorn’s Forests and 
Gardens of India, pp> 201 — 21 /. 

Agave americana and vivipara (extensively employed for railway hedges 
throughout India). 

Acacia—various species, especially Farnesiana (cut down and used as 
dry fences). 

Bambusa — various species of Bamboo are grown as hedges. 

Bauhinia racemosa. 

Cactus and Opuntia species (used in Madras and the hotter parts of India). 
Caesalpinia sepiaria, Sappan and Bonducella. 

Carissa Carandas and spinarium. 

Caparis (various species used in Upper India). 

Dodonea viscosa. 

Erythrina indica (grown in hedges). 

Euphorbia Royleana (frequent on the lower hills). 

E, Tirucalii in the plains). 

Grewia multiflora and G. oppositifolia. 

Helicteres Isora. 

Hibiscus (various species). 

Hippopbae rhamnoides (on the higher Himalaya). 

Hypericum Hookerianum. 

Jatropha Cureas, 

J. glandulifera (extremely abundant in Bengal). 

Lawsouia alba (very useful and ornamental). 

,M^Sua ntiCUlata W the tribes of the Eastern Himalaya). 
Morus (several forms). 

Myrsine africana (occasional on the Himalaya). 

Pandanus odoratissima. 

Parkinsonia aculeata (largely used in Madras). 

Pedilanthus tithymaloides (an introduced American plant, extensively used 
in Bengal). 

Pithecolobium dulce. 

Polyalthia longifolia (sown thick, is used as a hedge in Calcutta, and if 
well trimmed and kept down, it closely resembles the beech hedges of 
England). 

Quercus pachyphylla, 

Randia durfietorum. 

Rosa macrophylla. 

Sesbania a:gyptiaca and graudiflora. 

Spiraea sorbifolia and other species (in the Himalaya). 

Streblus asper. J ' 

Zizypbus— various species both as hedges and dry fences. 


HEDYCHIUM, Keen .; Gen. Pl„ III., 642. 

Tr;I,, A yiBC°i„ V a "K S - !j* lon £ ! n £ to the Natural Order SclTAMiNE^, in the 
1 ribe /.NGIBERE..,. which comprises about 2? Indian species, of which one is irn- 
poit.mt economically, while some of the others arc much cultivated as garden 
plants, and known as Garland Flowers. The finest of these is Hedy- 
chium coronarium, of which Roxburgh wrote : “ This to me is the most 
charming of all the plants of this Natural Order that I have met with; the 
J ? 1 a ® n .v h 01 t,rne continues to throw out a profusion of large, beautiful, 
fragrant blossoms, makes it particularly desirable. 1 ’ 
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Kapur-kachri. 


( J. Murray.) 


HEDYCHIUM 

spicatum. 


inedychium spicatum, Ham . ; Scitamine;e. 

The Lesser Galangat. of Ainslie, according to Roy]e but not 
of other Authors ; sec Alpinia officinarum, Hance , VoL I. 
* 95 - 

Ve , rn ; 7 ~ Si f r pf>fapurkachri, Hind -5 Kachur-kacha, Aa/rir AnrAW, 

N.-W.P.; Kachur-kachu, ban kela, sdki, bank a/di, khor: shalwi 
sheduri, (Bazar root)=kapur kachri, kachur, Pb.; 5 tr, Bomb. • 

Kapur krachari, Mar., Guz. ; Shimai-klth-chilik kishangu, Tam Ka- 
purakdchali, Sans. 

References. — Stewart , PA. P/., 2j?p ,■ Pharm . /«<£., 232; Ainslie, Mat. 
Ind., L, 140 ; O'Shaughnessy, Dispens., 652; Dymoch+ Mat. Med. 

\V. Jnd., 2 nd Ed., 7S0; S. Arjun, Bomb. Drugs, 141 ; Med. Top. A jmir\ 
142; Irvine, Mat. Med-. Patna, 48; Atkinson, Him . 738 774 • 

Birdzvood, PowA. Pr„ S7 ; Poyte, ///. /Am. P^., ^55 / P«cA. Z)v« 

A, ~ Wk P *’ ^ 5 , App., Ill; Balfour, Cyclop., 

Habitat.—Common in parts of the Panjab Himalaya, and Nepal at 
an altitude of from 3,500 to 7,500 feet. v 

Dye,—The aromatic root-stocks are often used as an auxiliary in 
dyeing, to impart a pleasant smell to the fabric, and are chiefly employed 
along with henna, dye (Lawsonia alba) in preparing the cloth known in 
the North-West Provinces as Malagiri. They are sometimes.confused 
with the yellow root-stocks of Curcuma aromatica, Salisb. ( Cunf Vol II 
C 55-) In the bazars these root-stocks are known as Kapur-kachri, or kachur 

Medicine.— Kapur-kachri is found in the drug-shops of India in slices* 
varying in thickness, and from $ inch in diameter to much smaller sizes’ 

I hese slices are starchy, white internally, reddish brown externally have 
a strongly aromatic odour, and a pungent, bitter taste. There are two 
varieties, the Indian and Chinese, the latter of which is larger whiter 
and less pungent. By the Natives they are much used as stomachic car’ 
minative, tonic, and stimulant medicines. Kapur-kachri is non-officinaf 
but it is mentioned in the Indian Pharmacopoeia. According to Baden 
Powell, it is principally employed in veterinary medicine. 

Royle considered the lesser Galangal of Ainslie to be this plant, but 
apparently incorrectly. The description, properties, and vernacular names 
in the Materia Indica seem to point to Ainslie’s plant being the true lesser 
Galangal—Alpinia officinarum. The medicinal uses of the two are, how- 
eve:, very similar, and indeed considerable confusion seems to have 
existed in the species of Curcuma, Alpinia, Amomurn, and Hedychium. 

A he reader is referred for further information to the articles on those 
genera in Vols. I. and II. 

Domestic and Sacred Uses.— Kapur-kachri is the principal ingredient in 
the three kinds of abir or scented powder used as a perfume, and by the 
Hindus in their religious ceremonies. It is said also to protect cloth 
from the attacks of insects. In Garhwal it is employed to wash the newly 
married. Madden affirms that the pounded root is smoked in the 
hookah with tobacco. The leaves (sheduri —Simla) are twisted and made 
into mats which constitute the chief sleeping mats used by the hill people 

Special Opinions.— §“ Is used in cooking : when meat is tough or 
.when dal does not easily break up, a piece of the dried fruit is put in the 

C 8 \V >.!/;,rJTif n S u lChr t 'a f h ° Lower P * n i 4b ” (■ Surgeon-Major 

.Calihrop, M.D., Morar). A large quantity is imported into Bombav 
from China; it is chiefly used as a perfume and in making abir ” (Dr 
Dymock , Bombay). v • 

Trade.—As mentioned above, two forms are sold in India, one of home 
production, the other imported from China. According to Dymock the hn 
ter reaches India via Singapore, while the former is received in Bombay 
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from Kumaon. The Indian variety is the more valuable, fetching R5 a 
maund of 37?^, while the Chinese only sells for R43. Since the plant 
is immensely abundant on the Western Himalaya, as, for example, in the 
immediate vicinity of Simla, it is somewhat surprising that the admittedly 
inferior Chinese root should be imported at all. Sir Edward Buck, in his 
Dyes and Tans of the North - West Provinces , gives the export from Kumaon 
in 1875*76 as 95-J- cwt., and also states that in the same year 95J- cwt. was 
exported from Garhwdl and 40! from the Bijnor District. In Davies* 
Trade Report 25 maunds are given as the annual export via Peshawar 
to Afghanistan. 

HEDYOTIS, Linn.; Gen. PL, II., 56, 1228. 

A genus of herbs, undershrubs, or shrubs, of the Natural Order RubiacE/K, 
comprising about So species, chiefly natives of Tropical Asia. Of these some 
57 are Indian, but few are of known economic value. The famous dye-product, 
the Ckay-root of Madras, was until recently supposed to be derived from 
Hedyotis umbel lata, but this has now been reduced to Oldenlandia um- 
bellata. 

Hedyotis Auricularia, Linn.; FI. Br. 2nd., ILL, j8; Bed!., Ic . Pi. 

[Ind. Or., t. 27 ; Rubiacejf. 

Syn.—H. NERVOSA, Wall.; H. PROCUMBENS, Wall. ; H. LINEATA, Wall, 
not of Roxb.; H. COSTATA, Br. ; H. MULTiCAULIS, Schldl.; H. VENOSA, 
Korth.; Meta bolus venosus, Bl, / Spermacoce hispida, Miq .; ? S. 
LINEATA, Roxb. 

Ver n.-Gatta-colla, Sing. 

References.— Roxb., FI. Ind., Ed. C.B.C., 122 , t2 4l Rheede, Hort. Malab ., 
X., t., 32; En. PI. Zeyl142 ; Bombay Gazetteer ( Kdnara ), XV., 435 . 

Habitat.—Eastern Bengal from Nepal, Sikkim, and the Khasia Moun¬ 
tains to Assam, Chittagong, Manipur, Burma, and southward to Malacca; 
also a native of the Western Peninsula, from Kanara southwards; and 
abundant in Ceylon. 

Food,—According to the account in the Enumeratio Plantarnm Zey 
lanuB , “ the leaves are boiled, after being cut very small, and eaten by 
the Cinghalese with their rice.** 

H. capitellata, Wall.; FI. Br. Lid., 111., 56. 

Syn. Hedyotis Finlaysonia, Wall.; Oldenlandia rubioides, Miq. 

V ern. — Bakrelara, Pahariaj Kalhenyok , Lepciia. 

References.— Kura in Journ. As. Soc., 187 7, II., I3S ( excl. var. y.) ; 
Gamble, I rees , Shrub:;, &c., of Darjiling, 48; McCann, Dyes and Tans 
Beng., isq. 9 

Habitat.—In the Flora of British India it is stated that this climber 
occurs only in the Malay Peninsula from Tenasserim to Malacca. Gamble 
includes it in his List of Trees, &c., of the Darjeeling District. This seems 
to require confirmation, however, especially as he describes the plant as “a 
soft-wooded climber of the TeraiAccording to Watt {Cal. Exhib. Cat 1 
it 1.5 plentiful upon the Burma-Manipur frontier, which may be its most 
westerly habitat, but it is quite herbaceous, with hollow stems, and except 
«n the root or the portion ol the stem immediately above ground, does not 
possess anything that could be called wood ; the stems arc in fact hollow, 
j jt is probable that Gamble refers to H. scandens, Roxb., a climber of the 
Burma * nd sub ' tro P ical Him ^aya to the Khdsia Hills, Chittagong, and 

... py e -~ Qamble, speaking of the plant referred by him to H. capitellata, 
Walt., says that “ it is used by the Lepchas as a green dye,** and that ** the 
g: ocn leaves are put into water and infused, and the cloth to be dyed steeped 
111 10 ln * USi0n » Mr. Gamble also states that the Paharias employ it 
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(J, Murray.) 


HELIANTHUS 

nuus. 


leaves of Luculia as a blue dye, but he expresses his opinion 
that it is o. value more as a mordant than a real dve. Dr. G. Watt 
however, tn the Calcutta Exhibition Catalogue, remarks“I found no 
trace of the use of either species (H. capitetlata and H. scandens) as a blue 
dye among the Nagas; although both plants are very plentiful, the Nao-as 
regularly import from Manipur and Assam the room dye (Strobilanthes 
flaccidifohus). Dr. Schhch says of H. capitellata, Wall .: “The Len- 
chas grind up the green leaves and steep the article to be dyed in the 
lnlusion. ** It yields a green dye.” 

,,, Pr ? m ‘j 1 ® P^ceding remarks, as also those under Baccaurea sapida, 
(VoL I., 362) it is clear that there must be some mistake regarding this dve- 
stuff, and it therefore seems highly desirable that the whole subject should 
be re-investigated. Definite information is wanting as to the actual species 
of Hedyotis used by the Lepchas, as to whether it be used as a true dve 

green cotaur^" 1 ’ ^ ^ l ° the plant rnixed with !t ( if an y) to produce the 

}VV count of the P ,ant referred by him to H. capi- 
tellata, \Yall. y writes : I he leaves are eaten by Lepchas.” 

Hedyotis nitida, Wight. &Am. ; Fl.Br. lnd.,lll., 6i • Beta. Ic 

byn. H. Neesiana, Am.• H. glabella, Br. [Pi Ind Or ’t ~V> 

Vem.—Pi'‘asudtipala, Sing. 1 " 3 °- 

Ke XV^r Th ‘ aaUeS ’ En ' rL Zeyl " 142 ! Bomba y Gazetteer (Kendra), 
and H Ce5on“ WeStern Peninsula from Dharwar southwards to Travancore 

Food.— ‘ 1 he leaves of this plant are finely chopped up, boiled and 
eaten with rice, by the Cmghalese.” {Thwaites). P. Doued, and 

H. urnbellata, Wall., see Oldenlandia umbellata, Linn. 

HEDYSARUM, Linn. Gen. PIL, SJ0 . 

, A genus of herbs, belonging to the Natural Order Lsgu minos* which nnm 

. bers amongst ,ts species the valuable European fodder plant? Hie 
H onobrychis, Linn. The eight Indian species, however? seem to W n o 
value as fodder; though a new species, H. Wrightiar.um, Aitch. rt Bak 

’ dSed' bvVm ? 1 h° n WhUe ?; th the Af S ,lan Delimitation Commission? is 

“r? » tee.'purss! ss s 

HELIANTHUS, Linn. / Gen. Pl. y If } 0^5 

no species'indigenous?to*! ntha^ ihvo^'however' Zt' <***<*)'*> which has 
very important economically * * owever > arc much cultivated, and are 

RoxK m , * 

v :Zv, 'tit . “•« 

Mar.; Aditya bhakti-chettn? podd ftrin rtuhln , raim0fC(2 > snr ajmaka 9 

{f o Year Boat' ^ ,arm " 

hew Off. Guide to the Mas. of be. Rot'S* • IV 3gS > 

* 79 ; GaaeUcei'y Mysore and Coorg / 62 • dflirirt r yO r xssa y // 

Kev. and Com. Dept., r 6 7 3 , !$??’ ’ ’ ° ffic,al C °™<*ondence; Agri. 
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Habitat.—An annual herb, bearing large, flat, circular flower-heads j 
said to be a native of Mexico and Peru, and to have been introduced into 
Europe about the end of the sixteenth century. It may be of interest to 
note that the AftaU, or sun-flower, is mentioned in the as 

a flower cultivated for ornamental purposes during the reign of Akbaj- 
It is largely cultivated in China and Tartary, also in Russia, Germany, 
Italy, and France, and to a small extent in India, where,.however, it is 
chiefly grown in gardens. It succeeds well in gardens in the plains, 
flowering during the cold season, and in the hills during the summer ; in 
many hill stations indeed, and markedly so in Simla, it has spread from 
the gardens to the hill-sides, and, with the dahlia, is rapidly becoming 

Cultivation.—The experimental cultivation of the sun-flower in India 
was first undertaken at Bangalore in 1873. for‘be purpose of testing its 
value in the reclamation of marshy land, and its efficiency m removing 
malaria from swampy districts. This latter virtue had been drawn atten¬ 
tion to in a paper presented to the Soci 6 t 4 de I'herapculique, which de¬ 
scribed the wonderful effects obtained by its cultivation m Holland. These 
experiments, however, proved that the malaria-dispelling virtues, attributed 
to the plant, did not exist, though the drainage which had to be employed 
before it would thrive, naturally improved the climate of the district. Having 
thus begun, the cultivation of the sun-flower was continued, up to the end of 
1877, with the view of utilising it profitably in the extraction of the oil, and 
other economic products to be obtained from its seeds, stem, &c. 1 he last 

official report regarding the results of this continued cultivation, however, 
dated November 1877, contains a resolution by the Government o 
India, to the effect that pending the receipt of reports on the chemical 
analysis of the oil, it did not seem necessary to continue the experimental 
cultivation further. This decision was based on the fact, that the results, up 
to that time, proved that the cost of production of the oil did not permit ot 
profitable cultivation. Since the date of this decision, no further efforts 

seem to have been made. , , 

Dye.—According to Balfour 4< the blossoms yield a'bnlliant, lasting, 
useful dye.” Crookes states that the petals are peculiarly rich in the 
amorphous resinous substance— Xanthin —the base of the yellow pigment 
from which they derive their colour. The seeds contain helianthic acta , 
which, when treated with hydrochloric acid in a current of hydrogen, is 

resolved into glucose and a violet dve. . . , 

Fibre.—A useful textile fibre is obtained from the stalks, (bpons 
Encyclopaedia; Balfour’s Cyclopccdta t fz>c>)> . 

Oil.—The Oil obtained by expression from the seeds is the most impor¬ 
tant product of the sun-flower, and is valuable for many purposes. When 
pure it is said to be equal to olive or almond oil for culinary and table pur¬ 
poses; indeed, it is much used for adulterating these more valuable oils, 
especially in Russia. The oil obtained from the plants grown at Banga¬ 
lore, however, was found to be greatly inferior for table purposes. Further, 
ina reporton the subject by the Superintendent of the Experimental Farm, 
it is stated that the Madras Railway Company condemned it as an 
illuminating oil, after a series of trials, since they found that its thinness 
unfitted it for fast running trains; the Superintendent of (he Central Jail 
found that it dried too slowly to be useful in paint; the Ordnance Depart¬ 
ment found that it answered all the purposes required in the arsenal, but 
the price at which it was offered was greater than that of the equally good 
Rangoon oil. It was found also that four times the quantity as compared 
with castor oil was required for lubricating machinery, thus necessitating 
extra attention, and consequently increased expenditure. I he author or 
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The Jerusalem Artichoke, (jp. Murray.) ^ELIANTHUS 


tuberosus. 


indusbi'ah.pplica'tions ^V T THe chi S f 

candle and soap-making; for the last mentioned dressing, hghting, and 

,o r; r„ lhe (ofm of ^wr&Bns tAs& 

A consideration of the uses of this product, and the u- u 

1 rss&ss 

jg*r- "t 

&%r, 

already mentioned, is used to Ted cat k V J ^ ° 1L * CAKE aIs °> as 
valuable as fodder for cattle Ld horses but CnlT^ R 8 iF Said to be 

the^act that “in Mysore the cattle do nottaket^hemsoTO^^as^^g^ 

st," aiks are sa,d w ba »«»■» »<i •» /»ia assiss 

Smith observes that “it is an excellent plant for bees lar^e nila „,v 
of honey and wax being obtained from the flowers. ’ g quantities 

Helianthus tuberosus, Linn. DC. Prodr., V., too. 

- the Jerusalem Artichoke. 

* n 7 d t t!% h k % A^r^#l^“: BENG - 5 Atipich ’ N - w - P-&PB.S 

B'fl' °f™o»' U Ec Pl Pr¥i N.-W. n ¥ r pf t y t '%. G *r denin fiM 

sbwS BSSlSr? 7 “ jatt 

the gardens of Europeans in I„dtf Id To S ultlvated Sfenerally in 
slowly making its way amongst the Natives r , Atkinson > “ is 

salem Art,choke is a corruption of the Itahan W,!* 7 ’ g • n3mC J eru ' 
combined with an allusion to the artichoke Mke fl« ^’ m f a , nln S sunflower, 
Cultivation—The Jerusalem S , flavour of the root, 
rope at the Farnese Garden at Rome about "T ‘ irSt lntroduced into Eu- 
spread over Europe. It was cultivated for it 0 ° ; ear ^.^&°» and rapidly 
were known. more use™^ Po&*2 

ihc plant is, however, still much cultivated h!S] ^i n 1 le >’ are now. 
country. Regarding the method of cu t vatT fT ‘- n Europe and in this 
ordinary soil of the garden eenerallv cudfcVf ^ m, "S er writes : “ The 
manure The tuber S g are puf into the ground in'T * he addidon of much 
and a half apart, and with the same dTaT^l^ ' ,n rows 1 ab ^t a foot 

““ **• Thc p, “ is «- 
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duce their sunflower-like blossoms in abundance; these possibly it would 
be of considerable advantage to remove before they open. When the tubers 
are taken up they should be stored away in large flower-pots, well covered 
with earth, or they will be liable to shrink and shrivel from exposure to 
the air.” I he Director of Land Records and Agriculture, Bengal, how¬ 
ever, writing of the propagation of this plant by seed, directs that they 
should be sown in August so as to allow of the removal of the plants in 
November without disturbing the roots. The following report regarding 
its cultivation in Bombay has also been received from the Director 
of Land Records and Agriculture, Poona: “This vegetable is sparingly 
grown; it is propagated by tubers and requires rich loam. In the latter 
part of May the eyes are planted i| feet apart in furrows at a depth of 
about three inches, and are watered every tenth day. Ay the plants grow 
they should be earthed up like potatoes. The plants flower by the end of 
August, when watering is stopped, and after the plants have dried up the 
crop is dug out. The tubers for the next year’s propagation are kept 
buried in sand in the shade. The acre yield is at about 3 tons.” 

Fibre. — T he stems are said by Balfour to yield a rich textile fibre. 

Food.-— The tuberous roots ar.e used as a vegetable. Champlain, 
in 1003, found the root thus employed by'the natives of North America ; 
he wrote, that they ate 4t roots which they cultivate and which taste like an 
artichoke.” 

The plant was brought to Europe as already described, thence prob¬ 
ably it was introduced into India, where it is much eaten by Europeans and 
to a small extent by Natives. In Kathiawar it is boiled in milk, and is 
considered, by the Natives, a strengthening vegetable. It is generally 
said to be more wholesome and nutritious than the potato, and may be 
given to invalids when abstinence from other vegetable food is neces¬ 
sary. 


^^LXCTERESj Linn. ; Gen. PI., I., 220 , p<?j. 

, w^ e rnL°L thc * Na f tU T raI ° rder Sterculiacb*, comprising 10 Indian species, 
of which only one is of known economic value. 

92 i Helicteres Isora, Linn. : Wight, Ic„ t. 180 ; FI. Br. lnd., 1 ., 365; 

The East Indian Screw tree. 

v _ 7 n * H fH CT ?. RE s chrysocalvx. Miq; H. Roxbhurghii, G. Don. 
Vorn. Maraphalt, maror-phuUi, jonkaphal, bhendu, Hind.; Atmord 
Be HG.f Xenfa, sakomsang, Kol.; Aiteni, Kharwar; Petchamra , SanI 
tal; Mon Mal. (S.P.); Muri-muri, Uriya ; Ait a, Gond; Ainthia 
dhamin, Monghyr ; Marcrphal , bhendu , N.-W. P.; Marorphali , kubdsi. 
(Bazar f ru it= mar orphan), Pn.; Bottu ha, C. P.; MarorUiphdlii 

n dMry /i/vn/rn hsimx ^ 1 *7. • ******* I _ r /*» rit • 3 
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kiskf, pechak, Pers, 

References— Roxb., FI. Ind., Ed. C.B.C., 506; Kura, For. Ft. Burnt., 
142; Beddomr, FI. Sylv. Anal. Gen., t . 5/ Gamble, Man . Timb ., 49; 
Dalz. & Gibs., Bomb . FI., 22; Stewart , Pb. PL, 25; Elliot, FI. Andhr 
10 , SQ, 17 T ; Aina lie. Mat. Ind., II., 447 i O' Shaughncssv, Beug, Dis - 
pens., 223 ,* U. C. Dutt, Mat. Med. Hind., 2Q3 ; Dymoch, Mat. Med. IV. 
tnd., 2nd Ed., 113; Pharmacog. Ind., I., 231; S.Arjun, Bovi.Dt ugs, iq; 
Murray, PL and Drugs, Sind, $6 ! Med. Top., A jmir , 146 ; Year book 
Pharm 1 87< 9 , 2qo ; Irvine, Mat. Med. Patna. 66; Moodccn Sheriff , 
Mat. Med., Madras , 67 ; Atkinson, Him. Dist., 306, 739 ; Lisboa, U. Pl\ 
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The Fibre of the Indian Screw tree. (J. Murray.) 


HELICTERES 

Isora. 


Bom., 229,-Birdwood, Bomb. Pr.,10; Liotard, Paper-making Mat., 14; 
Cross, Bevan, htng, Rep. on Indian fibres., 10,53,- Rev. A. Campbell, 
he. 1 v.,Chutia Nagpur , 8445 ; Mason, Burma audits People, 502, 7 53 • 
Indian Forester, IV., 228 , 233, 323 ; VIII., 417 . IX., 27 j ' 

ifot'* I 'w/ 17 * / 20; B K^ Ur Vu Cyd °t£" 1Ly 32) Treasury of 

BoU, I., S7SS Kero Report, J879y34; tor. Admn. Rep., Ch. Nagpur , j&?c 

6,28; Rep. hxp. Farm, Madras, 1884,9; Madras Man. of Admn! 
J -> 313; Gazetteers:—Mysore and Coorg, Raj put an a, 26 ; N.-W. 

FI., 79; IV., lxix. ; Bombay, XIII., 25; XV., 71. 

Habitat.—A large arborescent shrub of the dry forests throughout 
Central and Western India, as far west as Jamu, the Central Peninsula, 
and Cejlon. Br. Ind.). According to Stewart and other writers it 

is found wild in the Siwalik trac for some distance into the Panj&b. 

Fibre.—The fibre extracted from the bast is strong, thin, silvery, 
and reticulated, and when combed resembles jute in appearance. In 
the report on Indian Fibres by Cross, Bevan, King and Watt, the follow- 
ing analysis is given : moisture, io*8; ash 3*1 ; cellulose, 567 ; and as the 
result of nydrolosis, a (by boiling for 5 minutes in a 1 per cent, solution of 
caustic soda) 12*0, b (by boiling for an hour) 20*2 per cent, of weight were 
lost. The length of the ultimate fibre is 1—2 mm. The fibre is very 
useful for cordage, rough sacking, and canvas, and would appear also 
to be suitable for paper-making. The following extract from the report 
of the Madras Experimental Farms for 1884 is of interest: “ This 
fibre, a sample of which was exhibited at the Madras Agricultural Exhibi¬ 
tion of 1883, and attracted the attention of the judges, was identified 
by Professor Lawson as H. Isora, and enquiries were instituted to 
ascertain its local distribution and the quantity that would be likely 
to be available for commerce. It is found chiefly in South Kanara, 
Malabar, Kurnul, Ganjam, and Coimbatore, but there is nothing 
accurately known as to the quantity that could be made available 
for trade. A sample was procured from Kurnul and forwarded to 
Messrs. Arbuthnot & Company for trial, but from a report that has 
been recently received from them, it would not appear that this fibre 
is suitable for weaving. It is probably adapted only for cordage.” 

1 he report makes no reference to any trial having been made of it as a 
paper-making material. 

Medicine. The capsule, which consists of 5 linear, many-seeded car¬ 
pels, spirally twisted, and terminating in a thick point to form a cone from 
M,! 2 m cues long, has long been employed medicinally in India, and is 
still one of the commonest bazar drugs in most parts of the country. Its 
use, however, seems to depend almost entirely on the ancient fe theory of 
signatures, the peculiarly twisted carpels being supposed to resemble the 
toids of the intestine. It is accordingly chiefly employed in intestinal com¬ 
plaints, entering into most native prescriptions for cohc, flatulence, 
diarrhoea, and intestinal strangulation. In the Konkan it is said to be also 
used ns a remedy for snake-bite, and in diabetes. Ainslie describes its 
employment also, in powder, mixed with a quantity of castor oil, as an 
application for discharge from the ear. The authors of the rhannacogra- 
p.na Indica consider that its chief virtue lies in its harmlessness, and they 
have been unable to discover any therapeutic properties in the plant 
beyond those of a demulcent and mild astringent. Moodeen Sheriff on 
the other hand, describes it as “tonic and stomachic, and useful in all* the 
diseases for which gentian and chirelta are ordinarily employed,” and 
recommends it for these purposes in doses from one to two drachms 
twice or thrice a day. The Revd. A. Campbell describes the root and 
bark as also employed medicinally by theSantals for the same purpo^s 
astheiruit.- 1 * 
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Special Opinions.— §“Used for worms and colic in children.” (Surgeon- 
Major Robb, Civil Surgeon , Ahmedabad ). “ The fruit i§ used in diarrhoea as 
well as in constipation of newly-born children. A piece of the fruit tied 
on the body of a newly-born infant is believed to protect it from all kinds 
of bowel complaints.” (Civil Surgeon J. H . Thoinioh, B.A ., M.B., 
Monghyr). 

Fodder.—Buffaloes eat the leaves. ( R . Thompson). 

Structure of the Wood.—White, soft. Weight 35ft per cubic foot. 
The branches are used for fuel, fencing, and thatching. 

Domestic and Sacred Uses.—The fruit is said to be used in the marriage 
ceremonies of the Vaisya caste, when it is tied upon the wrists of bride and 
bridegroom along with that of Randia dnmetorum. 

Trade.—Atkinson, in his account of the Himalayan District, mentions 
that about one ton of the fruit is exported from the Kumdon forests annual¬ 
ly. Dr. Dymock gives the trade price in Bombay as R3^ per Surat 
maund of 37 Jib- - 

HELIOTROPIUM, Linn.; Gen. PL, II,, 843. 

A genus of annual or perennial herbs belonging to the Natural Order 
BoraginE/E, and comprising 100 species, distributed over the tropical and 
temperate zones of both hemispheres. Of these 16 are known in India, and 4 
are reputed to be of medicinal value. 

Heliotropium Eichwaldi, Steud.; FI. Br . Lid., IV., 149; BoRAGiNEiE, 

Syn. —HELIOTROPIUM ellipticum, Ledeb.; H. strictum, Ledeb. • H. 
macrocarpum, Guss ./ H. europium, Aitch.y Stewart , ? Linn. * 

Vern. -~Nd battel, bithua , a twin, popat butt, gidartamdku, Hind, ; Nil 
hittei, bithua, atmin, popat buti, gidar tamdku, Pb. 

References. — Boiss., FI. Orient., IV., i 3 i ; Benth ., FI. Austral., IV., 394 • 
Stewart, Pb. PI., 154; Aitchison, Cat. Pb. and Sind PI.;94; Ait chi, 
Afgh. Del. Com., 88; O’Shattghnessy, Beng. Dispcns., 497 ; Dymock . 
Mot. 3 /c l. IV. Ind2nd Ed., 575 ; Murray , PI. and Drugs, Sind, 171 • 
Indian Forester, XII., App., 17. ' 

Habitat.—Common throughout the Panjab and Sind, found also in 
Kashmir ascending to an altitude of 5,200 feet. 

Medicine.—The leaves applied locally are used in cases of snake-bite, 
bite from a mad dog, and scorpion or wasp sting. They are also said to 
be of service as an application for cleansing and healing ulcers and for 
destroying warts; given internally they are emetic. The properties of 
the plant, therefore, are very similar to those of H. europaeurn with which 
the plant has been confused, and which was medicinally employed by 
the Greeks under the name of r}\ioTpu7Tiov to usya, while by the Romans 
it was known as Herb a Solaris. 

iX indicum, Linn.; FI. Br. I7id., IV., 132; Wight, Ic t. / ji. 

Syn.—H eliotropium anisophvllum, Beauv.; Tiaridium indicum, 
Lehm.; 1. anisophyllum, G. Don.; Heliophytum indicum, DC. ; 
H. VELUTINUM, DC. * 

Vzm,~-Hatta-jurie, hatta-sura, siriari. Hind.; Hdtisurd, Uriya ; IIdtp 
s f r J a ; Chappu tattu, C.P.; Burundi, Bomb. ; Bhurundi, Mar.; 

lel-kodduki, ielmunnie , Tam.; Bk-scetiya, Sing.; Hatisunadd, sri - 
hnstim, bhurundi. Sans. 

Keierences.— Roxb., FI. Ind., Ed. C.B.C., 152; Dais. & Gibs., Bomb. FI, 
ijfd Aynslie, Mat. Ind., II., 414• 0 *Shaugknessy, Beng. Dispens., 497 • 

L .C. putt, Mat. Med. Hind., 299 ; Dymock , Mat. Med. \V. Ina ., 2nd Ed.* 
S/-r; Ircine. Mat. Med. Patna, 129 ; Indian Forester, VI., 238 : W. W. 

P^ssa, II., 178, app. VI. ; Gazetteers .—Mysore and Coorg , L. 
* 9 ; Bombay, XV., 439. 
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(, J . Murray.) HELLEBORE, 


Habitat.—A small annual herb, common throughout India, especially 
in the moister parts. According to Roxburgh it is most often found in 
out-of-the-way corners, and amongst rubbish where the soil is rich.* 

Medicine.—Irvine describes the leaves as employed in Patna in.cases 
of fever, the dose given being from half a drachm to three dtachms. 
Ainslie, recounting its medicinal properties, says: “ Thq juiCE of the leaves 
of the plant, which is a little bitter, the native practitioners apply to painful 
gum-boils, and to repel pimples on the face; it is also prescribed as an 
external application to that species of ophthalmia in which the tarsus is 
Inflamed or excoriated. 35 He further adds, “ I find Braham tells Us that 
it cleans and consolidates wounds and ulcers, and that, boiled with castor 
oil, it relieves the pain from the sting of a scorpion, and cures the bite of 
a mad dog. 35 It thus, in its last given properties, resembles the immedi¬ 
ately preceding species. Dr. Dymock writes that “ in Bombay the plant 
is used as a local application to boils, sores, and the stings of insects and 
reptiles. 55 

Heliotropium strigosum, Willd.FI. Br. lnd., IV., ijr. 

In the Flora of British India H. brevifolium, Wall., is reduced to be 

V?™* 0 * this spedes (var. brevifolia), and H. compacting Don, is 

gt\en as a synonym for that variety. 

chiH P h ' n > Hind. ; Safed bhangra, kharai, tindu 
gorakh pamo (chiti pjiul, gorakh p«',m=bazar plant). Pc. ’ 

«^ nCe |*~f/ e S r rt ’J >b - Pl -> 154 > AitMsn:! > C ^- p f>- and Sind PI 0 j ■ 
Baden Powell, Pb. Pr., 36 o; Atkinson, Him. Dist., 3u 730 ■ 

Forester, XII., app., , 7; Gazetteers, N.-IV. P., IV., Ixxv. 4 -Bombay'Xv” 

Medicine.—The whole plant has laxative and diuretic properties 
According to Atkinson and Baden Powell, the juice is employed P as an 
application m ophthalmia, presumably granular, and gum-boils for the 
rifZ* ° f T P[ 0m ° tln g suppuration, and to wounds an! ulcers to has in 
,3 ( L f e that of the other species already described its mice is 
supposed to have curative powers in cases of poisonous bites and venomous 

H. undulatum, Vahl.; FI. Br. Ind., IV., i S o. 

c^pum e , u & p,u s H - ER «°* 

L.THOSPR RM UMH.rp.Du“,Xjfc ’ ’’ AFFQHANUM * Boiss.; 

thVfvnirM * 8 ’ to thc j/lara of British India, two varieties, one 

cun a, Bur Jj,as be^ ““uced. 0ther ’ W * SUber0Sa ’ to wtich «• 

Vern. — Plpat-butiy jati misdk , Pb. 

References. — Boiss.. FI. Orient IV Cl ™ 

p ‘- T 

* h " sht - -“»««*> fi'S 

applied externally ?c tte wolmT As In and 
times employed mixed with tobacco oil * Pp t1011 it is some- 


Hellebore, Green J see Veratrum viride, A1 ton ; Liliaceie. 
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HELLEBORUS, Linn.; Gen . PL, 

Helleborus niger, Linn.; DC., Prodr. 46 ; Ranunculace#. 

Black Hellebore or Christmas Rose. 

Vei n.— Kala-kutki, Reng. ; Khorasani Utfy, Behar j Kal^kutki»mc>} 
Kdddgaruganie , Tam.; Katukar6-gam, Iel.; Katuroum, k ^ 6 ^ li 
Sans ; or kartick, khcrbck aswed, Arab. ; ATA^^-5^A, Pers 

* It is doubtful whether the above vernacular names are really applied to 

Hellebore at all, though by many writers they have been given 

References.— O’Shaugh'nessy, Beng. Dispens., 4J Bent. & 

PL, I., No. 2 ; S. Ariun , Bomb. Drugs, 3 ; Murray, PL and Drugs* 
Sind, 72; Irvine, Mat. Med. Patna, ^K. L.De, ****** R 
lnd., SS ; Birdwood, Bomb. Vr., 3 ; Ken Off. Guide Mus. of Ec. Bot., 7. 

Habitat.- A small, perennial herb, with black, jointed definite rhizomes, 
having numerous interlacing rootlets. is a native of Central an ~ou 
Europe, extending eastwards to South Poland and westwatds to c 1 y 
and Provence. According to Boissier it is also-indigenous to Greece. 

Medicine. —Dr. G. Watt, in his Calcutta Exhibition Catalogue, writes: 

“ Ainslie says, with a degree of hesitation and doubt, that the plant which 
yields this drug is met with in Nepdl, and he gives the above vernacular 
names for it. Dr. W. O’Shaughnessy, in his Bengal Dispensatory , gives- 
an abstract of Ainslie’s information, and is followed by Birdwood in his 
Bombay Products, K. L. De in his Indigenous Drugs of Miasma 
later still, Murray in his Drugs of Sind. All these authors have simply 

compiled from Ainslie, altering the original information only so tar as to 
remove the hesitation with which Ainslie published the statemen 1 
Hellebore was produced in Nepal. Bnt even Ainslie derived his ^form¬ 
ation from Dr. Kirkpatric, who writes that it is known in Nepal as kutka, 
and that it also reaches India by way of the Red Sea. As a matter of 
fact, however, the plant has never been found in Asia in a wild state, and 
if it exists in India at all it could only be in flower gardens at our nil 
stations, but it is doubtful if it could grow even there much below an alti¬ 
tude of 10,000 feet. Muhammadan physicians do, however, prescribe a 
1 drug which is known as Hellebore, as also many others which neither 
grew nor are imported into India. Dr. Royle explains this by stating 
that the Muhammadans obtained their medical science from the Arabian 
physicians, who, in their turn, learned it from the Greek^authors. Euro¬ 
pean plants have thus come to be known by name in mdia, and Royle 
includes in his list of such, the roots of the black Hellebore, remarking 
that the druggist, trusting to the indifference of the physician and the 
ignorance of the patient, substitutes for such drugs others with supposed 
s?rmla r properties. This is remarkable and curious : the symbolic Recipe 
being apparently in the eyes of the physician of more importance than the 
ingredients of the mixture, for one cannot quite believe that he is wholly 
ignorant of the non-existence of the medicines he has prescribed. It is 
amusing how persistently even the commonest hakim will mysteriously 
mention the almost sacred Greek synonyms for his drugs. A knowledge 
of such matters seems to constitute nis highest credentials. . 

“ I have already drawn attention to the fact that Actaea spicata and 
Cimicifuga frx-tida (two common Himalayan plants related to Hellebore) 
are apparently not known by the Indian doctors to possess medicinal 
properties. They are largely used as drastic purgatives in adulteration 
with Hellebore, both in Europe and America, besides possessing certain 
distinctive medicinal properties.” Dr. Watt, revi ingtbe above pai agiap 11, 
has kindly added ; “ According to Drs. Moodeen Sheriff and Dyrnock, 
however, Muhammadan physicians substitute the root of Picrorruza ‘Lurooa 
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f k He ’ leb ° r f- , The re is no doubt of an external resemblance in 
these two roots, but Picrorhiza is a bitter tonic which is much more likely 
l ° be l ' scd as , a substitute for Coptis Teeta (see Vol. II., S2 1—524). 
'V U L\? yn r k t0 P‘ crc rhiza an aperient property (an opinion 

winch Moodeen Sheriff does not concur in) it could never be substituted 
tor the hydragogue purgative Hellebore. I am, therefore, strongly disposed 
to vxewthe Kddagar-oga.nie of Ainslie—‘the drastic cathartic* obtained 
Irom Nepal to be a distinct plant from Picrorhiza and most probably 
Actsea. But as Ainslie speaks of his drug as also obtained from Syria, 
t seems probable that he may have confused two things, his Syrian root 
mg Helleborus onentale (the habitat of which would agree with the 
fnrorrerH° ken ° f b^b",^' j U *?» therefore i just possible that he may have 
submit,iti y ' ras u ic P ro P ert y °f the Syrian root to the Nepdl 

a lhat £ case bls ‘Kootka’ may have been Picrorhiza.” 
« L U fh h o h h e n^ neS a S 0f D r- Gim| ette, Residency Surgeon, specimens of 
and root ) were obtained from Nepal, and were iden- 
Git- tfr;, The following remarks were made by Dr. 

“” d -■«— 

sssai? « c i=S 

perties of the rhizome ' A? fn r !!f S | are n , ot awa f e of the medicinal pro¬ 
import. Though it has been staLl , can 'earn the drug is a Continental 
that it is a native of Nendl I I,-, " tCC ln m y, Pl°nts and Drugs of Sind 
there” {Mr. K’ that il do “ not occur 

“ '1 he powder used in cczem'a and i B ^ n * sancl Drugs of Sind”), 
Ration, M.D., Sale,,:) “ThfcnhT d > sen t er y {Surgeon-Major jf. V. £ 

in any part of Southern India P n or have° as J aras , 1 am a ware, 

found in Nepdl” (Mr. A Tail™ , r & ' 5 information about it being 
Cinchona PlantaUon, A ’iiZfs)' %%%?*£ B ^ nist Di ^r of 
two sources of this drug £ e given -InnlT ^V, 3 * be noticcd ,b at 
under Picrorhiza. The dru" sold in Rrmh- ^^. Helleborus, the other 
to resemble in structure a ^Hellebore (See °Rn “ am ’ ,aatlon was found 
{Sakharam Atjun Rufat, L.M. Assistant S ' nibay Drugs, page f)” 
“l cannot say how far the cultivated plant isT^ccHng Bowhav )' 

th« d,„g. Certainly no specimen of Slid HdhwttS'SSS at 
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the Calcutta Herbarium, from Nepal.” (Surgeon D. Pram, M.B., 

Acting Superintendent, Roy at Botanic Gardens, Sibpur). 

Helmia. see Dioscorea bulbifera, D. daemona, D. tomentosa, and D. tri- 
’ [phylla, Vol. IIL, 128-134. 

HEMARTHRIA, Br. ; Gen. Pi. III., 1131 . 

A genus of the Natural Order Graminea-, and belonging to the Tribe An- 
dropogon/E. It comprises two species, of which the second, H. fasciculata* 
is probably only a variety of the first. They may, therefore, for the purposes 
of this work, be considered together under H. COmpressa, since their proper¬ 
ties, habitat, and uses are identical. [ JO ; GRAMINE2E. 

Hemarthria COmpressa, E. Br.; Duthie , Fodder Grasses of N. Ind., 

Syn.— Rottbcellia compressa, Linn.; R. glabra, Roxb . / Duthie , 

Grasses of Plains of North-West India, pi. XVII. f 

H. fasciculata, according to Duthie (Fodder Grasses of Northern In¬ 
dia} is probably only a variety of this species, differing in having shorter 
leaves ancf smaller and more crowded spikes. # The synonyms of the variety are 

Rottbcellia fasciculata, Desf. ; R. altissima, Poir. ; Lodicularia fasci¬ 
culata, Beauv. __ , 

Vera.— Ransherti, buksha, pansheni , Beng.; Biksa , N.-W. P.; shctvuj 
Tel 

References.— Roxb., PI. hid., Ed. C.B.C., nS ; Boyle, Him. Be/., 422 / 
Taylor. Top. of Dacca , 60 ; Duthie , Ind. Fodder Grasses of Plains °f 
N.-W. Ind., 18; Mueller, Select Exlra-Trop. Plants, 198 • Balfour, 
Cyclop., HI-, 444; Treasury of Bot., II., 99 2 ; Gas., N .-H . P. f h, S6 ; 

Habitat—A perennial grass of Bengal, inhabiting also the plains of 
the Panjab and North-West Provinces, and the hills at low elevations. 
Roxburgh says that it is found on the borders of lakes, amongst other 
roots of long grass and brushwood; and he mentions the variety R. 
glabra as growing on pasture lands, the borders of rice-fields, and other 

° Food and Fodder.—This grass forms a good food for cattle, and, accord¬ 
ing to Taylor, constitutes the principal article of cattle fodder in Dacca. 
Baron Von Mueller, in his Select Extra-Tropical Plants, writes : “ I his 
perennial grass, though somewhat harsh, is recommendable for moist 
pastures, and will retain a beautiful greenness throughout the year in dry 
climes; highly esteemed by graziers in Gippsland (Victoria) ; it is not in¬ 
jured by moderate frost 5” and in a further passage he says : “ Remarkably 
resistant to drought.’* 

HEMICYCLIA, Hoolt. el Am.; Gen. Pl. } HI., 278. 
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A genus of trees or shrubs belonging to the Natural Order Euphorbiace/F, 
comprising nine Indian species, only two of which, however, are of known 
economic value. [/<•., t. 1872 ; EuPHORBIACEiE. 

Heraicyclia sepiara, Wight & Am.FL Br. Ind., V.,337; Wight, 
Syn.— Periplexis, Wall.; P. rigida, Wall. 

Vern.— Viri, Tam.; Wira-grass, Sing. 

References. — Beddome, Forest Man., 198 ; Gamble, Man. Timl., 347 ; 
Thwaites, En. Ceylon PL, 2S7 ; Date. & Gibs., Bomb. Fl., 229 ; Trimen, 
Flowering Plants, &c., of Ceylon, 80; Lisboa, U. PI. Bomb., 118; 
Indian Forester, X., 22, 23, 30 ; Balfour, Cyclop ., //., 34 - . ' 

Habitat.—A rigid much-branched shrub, or low tree, with a curiously 
fluted stem. It belongs to the Deccan Peninsula from the Konkan 
southwards, ascending to an altitude of 3,000 L is also one of the 

most characteristic trees of Ceylon forests, in which it is very common 
between the sea level and an elevation of 1,500 feet. 
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Indian Sarsaparilla. {J, Murray.) 


Thi^LW^a- f i Wood-Hard, close-grained, resembling boxwood. 

I lie longitudinal (lutings characteristic of the stem are, in Ceylon, split off 
and employed to make axe handles. There is no account of this close- 
grained hard wood being employed for the purposes of turning &c. for 

which it would seem to be well suited. g ’ ’ 

Hemicyclia sumatrana, Muell.,- FI. Br. Ind., V., ??<?. 

Reference.— Kura, For. FI. Burma, II., 363. 
tro,!^ it " t r A ? eVe . rgr ?T, tree > from 30 to 50 feet in height, inhabiting the 
Andaman I "lands 6S S ° f Martaban and the Ira "'addi in Burma, and the 

but^ftrainnd h . e i WO n d ‘7 He A V ^ pale greyish brown, coarsely fibrous 
but close-grained though soft. A fine wood. (Kurz). J 

HEMIDESMUS, Br.; Gen. PL, 11., 740 . 

specksf- nUS 0f the Natural 0rdcr Asct-EPlADEaj, having only one Indian 

Hemidesmus indicus. i?, Br.; FI. Br. Ind., IV., 5; Wight i c < 

Va Vern b ^Ar nS * S ' N '~ H ' PUBESCE Ns W. & A. 

Nanndri‘, Ta m!; 

. ZTdh dW % il ^ ! Tel Mla 

gaudha-pulada-gidd, Kan • NntmAr, 1H1 ’* EL * 3 ^°S a dcihem, su• 

266; T/rwaites, En. Ceylon PI., rot ■ Oaf- 

AitckUon Cat. Pb. and Sind PI .| %*y%tHart Zb Pi’ 
Rheedcy Hort. Mai., X . t n . 7 *W 9 tL ? rt ‘ Z uh ' Cal > 5 44; 

Ceylon, 55,- Elliot, Fiord 3 Andhi Vn f?*’ Flonenng Plants, &c., of 
Ind., i 40 ; Ainslie, Mat. Ind., 'i^sSr^hio^’o^h ‘ 7 °\' 7il; Ph <;>>'-. 

fxsau£» $r% *£>&)&&&, frt 

ffe/W f£,^WL/&.r 


trier. 

Habitat.-A'clim^e?of tfdih’i if ; t N ' W L K > ! ~~* Iysore ’ & 
and southward to Travancore aid ctwlo™™' * l ° ° Udh and Sikl <im, 

Di.str^lIfh C is a ptnTt°hi of the Upper Godavery 

as “ hue and strong.” ° b,lk Cotton a "d describes its fibre 

alterative and tonic.'''itTshfoaiTfn^dia 6 "^ 10 ^' 5 Southerr > India as an 
bundles, which consist of- the entire rorts“o? T* ,n the form of K 

several feet long, tied up with®a portion S the stem tT plants - often 

cyl.ndr.cal, tortuous, from * to* of an inch in diamltw, and ‘3om 
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branched. The fresh or freshly dried root has colour of tonka beans or 
melilot, and a sweet but slightly acrid taste.! ( Dymock .) It was first 
introduced to the medical profession in Europe by Ashburner in 1831, and 
in 1864 it was made officinal in the British Pharmacopoeia, while in 1868 
it was included amongst the drugs in the Pharmacopoeia of India. Dutt 
informs us ( Hindu Mat . Med.), that the roots of Hemidesmus and Ichno- 
carpus frutescens are both called Sariva in Sanskrit medicine, and are 
described under the name of Sdriyddvaya or the two Sarivds. They.are 
often used together, since the Hindus consider both as tonic, sweet, demul¬ 
cent, and alterative, and they prescribe them in dyspepsia, loss of appetite, 
skin diseases, syphilis, and leucorrhoea. By native practitioners the Sdrfad 
is generally administered with other drugs, especially laxatives, tonics, and 
aromatics. Ainslie writes: “The nunnarivayr is recommended by the 
Tamoo! doctors in cases of gravel and strangury, given in powder, mixed 
with cow’s milk; they also give it in decoction, in conjunction with cummin 
seeds, to purify the blood and correct the acrimony.of the bile.” He fur¬ 
ther mentions that in his time the decoction was employed by European 
practitioners in India as a substitute for true sarsaparilla, “ in cutaneous dis¬ 
eases, scrofula, and venereal affections to the quantity of Jiii or Jiv three 
times a day.” 

Roxburgh wrote: u The natives employ them ” (the roots) “in medicine 
more than we do, particularly for the thrush in children. For this 
disorder the dried bark is powdered and fried in butter, the proportion 
uncertain^ as is often the case with Hindu prescriptions, the quantities being 
in general guessed : about a drachm of this is given, night and morning.” 

The medicinal properties of Hemidesmus seem to be either unknown or 
unappreciated in the more northern parts of India, where it is very seldom 
employed. Thus Dr. Dymock writes : “ In the northern part of the 
Bombay Presidency its medicinal properties appear to be ignored, as, though 
common everywhere in the neighbourhood of Bombay, it is never collected 
by the natives.” In the more southern parts of the Konkan, however, he 
describes ’t as extensively employed. The milky juice is used in that 
region as an application to the conjunctiva in ophthalmia; the root, roasted 
in plantain leaves .then beaten into a mass with cummin and sugar, and 
mixed with gin, as a remedy in genito-urinary diseases, and also as an 
external application or Up for swellings. Great difference of opinion 
exists amongst European practitioners regardingthe efficacy of this plant 
as an alterative, but it is generally regarded as at least an efficient 
substitute for Sarsaparilla. In England it is very little employed except 
at St. Bartholomew's Hospital, where it has for many years taken the 
place of Sarsaparilla. There seems to be no doubt that the roots ought 
to be employed v. hen fairly fresh, a.nd that their medicinal virtues decrease 
greatly as they become old and dried up. For this reason it appears prob¬ 
able. that the specimens sent to Europe may have been inferior to those 
obtainable in this country : the authors of th £ Pharmacographia indeed 
observe, “ the root found in the English market is often of very bad 
quality.” 

Special Opinions. —§ “ Used commonly as a substitute for Sarsaparilla 
in syphilitic and rheumatic affections ” (Assistant Surgeon Nehal Si?ig t 
Saharunpore). “ A cheap and very good substitute for Sarsaparilla"” 
{-urgeon G. Price , Shahabad). “ Is a useful alterative and tonic in 
syphilitic diseases, and a good substitute for Sarsaparilla” ( Surgeon R D. 
Murray, M.B., irdwan). “Useful in debility, chronic rheumatism, con- 
nT i0 u^ Sy ? h s > skin-diseases, &c.” (Brigade S::rgeon J. H . Thornton , 
M M ghyr) t “ In chronic cough and diarrhoea, the hot infusion 
0 Ana?ita?nul nh milk and sugar acts as an alterative and tonic, specially 
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m children (Surgeon R.L. Dutt, M.D., Pubna). “ Probably as inert as 
Sarsaparilla itself ” (Civil Surgeon C. M. Russell, Sarun). « I do not 
r„ k ‘ hls . has „ any alterative properties ” (Surgeon-Major 

**' /’ Haelett, Ootacamund). " A very good substitute for Sarsaparilla but 
not equal to it (.Apothecary T. Ward , Madanapalle , Cuddapah). “ A 
decoction of this drug alone has been found to be ineffectual as an altera- 
tive in syphilis, unless combined with large doses of io grains of the Iodide 
0 /r l ^° ta ? S1U ^ thnCe d g n y” (Honorary Surgeon P. Anderson , Gwwfwr 
Madras). Country Sarsaparilla is greatly used b) natives^ {Surgeon- 
Major L . Beech , Cocanada). “ 1 have seen the fresh inner and white root- 
A% k w .ith excellent ? sults in syphilis” {Honorary Surgeon E. A. 
Alfred Morns , Tranquebar). “ An excellent substitute for Sarsaparilla. 
Very^ useful in secondary syphilis in combination with Iodide of Potas- 
S p™vincts) SlStaflt Surge ° n Shib Chunder Bhuttacharji, Chanda , Central 

root in Bombay costs 4 annas per lb, the high price being 
due to the difficulty of digging out the long roots from the stony ground 
in which the plant grows. ( Dymoch ). y ^ ruunc * 

HRMIGYROSA, Blume; Gen. PII, } 

in axilKry 1 braiKh^J W racemes a or 'pan^dMf^e°ong?n^'^^the^iJ a ^ e 
&“ “ 4 haVi “ g thrCB ‘ ndian 

Hemigyrosa canescens, /?. 2? r . /**., /., tf7 , . Sapim * 

• Hemigyrosa trichocarpa, r/jai.. Moun^fa 

SaPINDUS tetraphylla, Vahl; S. Bl/uGUS Wall . rvfo ’ Rcxh - '• 
CENS, Pers. ; COPANIA.SP. Wall. ; Cup\NM*SP 6 ft P° j N i A CAN BS 
Vern .-Lakhandi, lokancli, kur P a, Marj^IL’ Iff A 1 ' „ 

Konvi, bod,la mtimidi, muru mimidi, Tel • Kaia 1AM - > 

Kan (the two latter Telegu names are given bv EI llot* karpa > 

panying caution that they are rather doubtful ’ th the acajm ' 

References.— Roxb., FI hid., Ed. C.B.C., 320’- Rum re, „ 

W, Beddome, FI. Sylv., * 15, ■ Gamble Mn„ t- u F l‘ Burm ; L 
Ceylon PI., 56, 408 ; Dais. & Gibs., Bonih FI ^T^Fir’P^' 0 ^’ En ‘ 
29, ,20; Lisboa, U. PI. Bomb., 50 ; Indian FeJll r/r^’ FL A ”-dh,., 

_ * 341 Gazeteers '-^re and Coorg, ToibffTJ\ 

considerable girth, but is notIst raigh f ’’it'is foun™'in Te^ may be ° f 
Burma, the Western Peninsula from theKoni nn Crt ,ift ln f en ^ ssen rn and 
on the east side of the Madras Presidency and in Crvl^^ a common 
. Structure of the Wood.-White,"° ar Kand >‘ 
taming no distinct heartw'ood. According to iho * ^° n § r ^ lnec *> con " 
Ga. cttccr , it is used in house-building. Roxburgh hnw ^ K Qnd *o. 

h* 00 ? am ji i&arsssi:#» 

Hemlock, see Conium maculatum (Vol. 517). * 

Hemp, Ambari, see Hibiscus canabiiuts, p 04 
Hemp, Bombay, see Hi b i SC u 3 canabinus, p ' 

Hemp, Deccani, s« him,™, ^ 
emp, Indian, see Cannabis sativa, Vol. Icn 
Hemp, Manilla, see Musa textilis, Louis, Vol. v. 

Hemp, Sunn, see Crotalaria juncea, Vol, 595> 
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Henbane, see Hyoscyamus niger, Linn ., p. 319. 

Henna, see Lawsonia alba, Lamk . ; Lythraceie. 

HEPTAPLEURUM, Garin.; Gen. PL, I,$42. 

Trees or tall shrubs often climbing, with digitate, or digitately compound, 
leaves, belonging to the Araliace/E. The genus comprises 14 or 15 Indian 
species, of which some are of value as timber trees. 1 £ AralIACF.jE. 

Heptapleurum elatum, C.B. Clarke; FI. Br. Bid., II., 728; 

Syn-— Hedera elata. Ham.; Agalma elatum, Seem . : Araltad, sp. 6, 

n . Her }’ Ind ' 0r -> H 'f- & T - 

Var. Griffiths Heptapleurum glaucum, Kurz ; Agalma Grifpithii, Seem. 
Vera.— Chinia , Nepal ; Prongs am, Lepcha. 

References.— Kura, For. FI. Burm., /., 53*? ; Gamble , Man. Timb ., 209. 
Habitat.—A tree, from 30 to 40 feet in height, occurring on the Hima¬ 
laya, from Kumaon to Bhutan, between the altitudes of 5,000 and 7,000 feet. 

The variety Griffithii is a native of Martaban and is found at similar 
altitudes. 

Structure of the Wood.—White, soft, even-grained. 

H. impressum, C. B. Clarke; FI. Br. Ind., II., 728. 

Syn.—A galma tomentosum, Seem. ; Hedera tomentosa. Ham. ; Pan- 
AX TOMENTOSUM, DC. ; Arat.iad, sp. 13, Herb. 2 nd. Or., H.f. & 2 \ 
Vera. — Bala chinia , Nepal ; Suntong, Lepcha. 

Reference.— Gamble, Man . Timb., 209. 

Habitat.-A handsome tree of the North-East Himalaya, from Ku- 
mdon to ^ Bhutan, between the altitudes of 6,000 and 11,000 feet. It is 
common in the forests of these regions, grows to the height of 60 feet, and 
may be recognised by its woolly leaves. 

Gum. — The thick, brown bark yields a copious gum (Gamble). 
Structure of the Wood.—White or grey, and soft. 

H. venulosum, Seem. ; FI. Br. Ind., II., 729; Wight, Ic., t. 118. 

^^~, Hj i£ TAPLEURUM sllipticum, Seem.; Paratropia venulosa, 
Wight & Am. ; P. elliptic a and macrantha, Miq. ; Hedera venosa. 
Wall.; H. terebinthacea, Wall.; Aralia digitata, Roxb. ; Scia- 
DQimYLLUM ellipticum, Blume. ; Araliad, sp. iS, Herb . Ind. Or.. H. f 
& T. J ' 

Var. macrophylla, Wall., sp. 

Vern.— Dain, Hind. ; Sukriruin , Kol. ; Singhata , Nepal ; Biluletrca. ta~ 
kya-lai-Toa, Burm, 

References, Eoxb., FI. Ind., Ed. C.B.C., 276 ; Brandis, For. FI., 240 ; 
Kura, For. FI. Burm., 1 ., S3S ; Aitchison, Cat. Pb. and Sind PI., 60 ’• 
Rhcede, Hart. Mai VII., t.,28 ; Atkinson. Him. Dist., jrr : Indian 
Forester, II., 23 ; XI., 370 ; For. Adm. Report, Ch. Narbore, 1888 , ?/ • 
Bombay Gazetteer , XV., 435. ’ 

Habitat. A small,glabrous tree, or evergreen climbing shrub, frequent 
“} th ° mixed forests throughout tropical and sub-tropical India, from the 
North-West Himalaya to the South Deccan and Singapore: common all 
over Burma. 

Structure of the Wood.—Light-brown, soft. 

HERACLEUM^ Linn. ; Gen. PL, 92/. 

A genus of the UmbellifeR/E, of which several species grow in the Hima- 
' a y a * Gne of these (undetermined), which is common in parts of the Pan jab 
Himalaya from 8,500 to 11,000 feet in altitude, and is called by the Panjabis 
“padah ” or “ p oral," is described by Stewart as collected by the natives of 
Bash ah r and Chamba for winter fodder; he further quotes Cleghorn to 
the effect that it is believed to increase the milk of goats fed on it. ( I J anjab 
Duthie also gives Heracleum sp. as an article of 
' J k oats ; see Rough List of Indian Fodder-yielding Trees, &c. 
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HERITIERA 


Herba Bengalo; Sundri Wood. (J. Murray.) littoralis. 


The following are the determined species of the locality in which this 
fodder plant is said to be collected : — 

H. Jacquemontii, C. B. Clarke; H. Brunonis, Benth;; H. canescens, 
Lindl. ; H. candicans, Wall*; and H. nepalense, Do?i. (FL Br . IndII., 
7/ /__ 777 .) Of these the two last are the most frequent, and it seems 
probable that Stewart’s H. sp. may be either the one or the other. 

Herba Bengal©. , , «,. , 

Several old writers, amongst others Linschoten, Mandelso, the ADoe 
Guyon, Fitch, and Hamilton, give an account of a fibre obtained from 
a plant under the above name, from which hangings, coverlets, &c., were 
made. It is impossible, from the confused and contradictory descriptions 
of these early travellers, to identify the plant referred to; indeed, it seems 
probable that several fibre-yielding plants were indiscriminately called 
" Herba Bengalo.” 

Herb Christopher, see Actaea spicata, Vol. I., 103. 

Herb Of Grace, see Ruta graveolens, Linn. ; Rutace je. 

HERITIERA, Ait.; Gen. PI., L, 219. 

A genus of trees belonging to the Sterculi ACE/E, comprising four or five 
species, natives of tropical Asia, Africa, and Australia. Of these, three are 
allowed to be Indian by the Flora of British India, but since the publication of 
the first volume of that work Kurz has restored Heritiera inacrophylla, 

Wall., to the position of a distinct species {New Burmese Plants , fount. 

Asiat. Soc . Beng ., KLI . , pt. II ., 291). 

Heritiera Follies, Buell.; FI. Br., Ind. I., 363; Sterculiace;e. 

Syn. — Balanopteris minor, Gcertn; Heritiera minor, Roxh. 

Vern.— Sundri, sundari , Hind.; Shundri , sundra, Beng.; Pinlekanaso , 
Burm. 

References. — Roxb., FI. Ind., Ed. C.B.C ., $06; Kura, For. FI. Burm., 

/., 141 ; Gamble , Man. Tinib., 47 ; McCann, Dyes and Tans, Beng., 156; 
Balfour , Cyclop ., II. 39 ; Mason, Burma and Its People, 336, 7 53. 

Habitat. — A gloomy-looking tree, abundant in the Gangetic plain, 
extending inland to Sylhet, and along the shores of the Eastern Penin¬ 
sula (FI. Br. Ind.). Frequent in the tidal forests all along the Burmese 
shores from Chittagong down to Tenasserim, ascending the rivers as 
far as the tidal waves ( Kura ). According to Captain Munro it has given 
its name to the Sundarbans — Sundari-vana or ban (Forest of the Sundari 
tree). 

Dye.—McCann writes, in his Dyes and Tans of Bengal , “ a specimen 
of the bark has been forwarded from Nadiya as a dye-stuff, but without 
any particulars.’* 

Structure of the Wood.—Brown, strong, tough, and durable. It weighs 
661 b per cubic foot, and has a breaking weight of 1,1321b (Kura), 
Mason, in his Burma and Its People , writes : “ It is the toughest wood that 
has been tested in India; when Rangoon teak broke with a weight of 8701b 
Sundri sustained 1,312ft.” Possessing these excellent qualities, it is 
naturally much employed economically, especially in the manufacture of 
boats, piles of bridges, house posts, rafters, and other articles which have to 
bear great weight. In Calcutta it is much used as firewood, and accord¬ 
ing to Dr. Wallich, it forms, when burnt, the best charcoal for the manufac¬ 
ture of gunpowder. 

H. littoralis, Dryand.,- FI. Br. Ltd., I., 363. 

The Looking-glass Plant. 

SyiL—H eritiera Fomes, Wall., in part; H. Tothila, Kura (Contri- 
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butions towards a knowledge of the Burmese Hora); Balanopteris 
Tothila, Gcertn. , . , .. . 

Ver a.—Sunder, sundri, Ben g.-, S.tndri, Bomb.; Penglai-kanazo, pints 

hanassOj Burm.; htuna, Sing.; MdTutda, And. 

References. — Roxb., FI. Ind., Ed. C.B.C., 506; Kurjs, For. FI Burm-, 

/., 141; Gamble, Man. Timb., 47 ; Th-maites.En. Ceylon PL, 28; Dais. 

& Gibs., Bomb. FI., 22; Rheede, Hort. Mai., VI., t., 2r ; Trtrnen, 
Cat. of Flowering Plants, &c., of Ceylon', 12; Mason, Burma and Its 
People, 53b, 753; Indian Forester, II., 174 ! VI., 292, 366 ; VIII., 401 , 
IX., 324; XI., 490 ; XII., 64, 329 .; XIII., 126 ; Balfour, Cyclop., if. 39 ; 
Gazetteers:—Mysore and.Coor.g, /., 58 ; Burma, 127. 

Habitat.—A small, gregarious tree found on the coasts 01 Bengal, 
the Eastern and Western Peninsulas, and Ceylon, extending inland as far 
as the Khasia Hills and Cachar. It is known to Europeans in some parts 
of India as the Looking-glass tree, owing to the dense silvery hairs with 
which the under-surface of its leaf is covered. . 

Oil.—This tree is reported to be the source of an oil in the Antilles, 
the use of which is not known. , . . 

Structure of the Wood.—" Brown, durable,.tough, and heavy, weigh- 
ing about 65 & per cubic foot. It is used for a great variety of purposes, 
such as beams, buggy shafts, planking, .posts, furniture, firewood ; but 
chiefly in boat-building, for which purpose it is very extensively used in 
Calcutta, and particularly .in the Government Dockyard at Kidderporo. 
It is the chief timber of the Sundarban forests. Its reproduction is most 
favourable. On all lands flooded by ordinary flood tides, a new growth 
of jungle springs up immediately; but on land ordinarily above high- 
water mark, it only establishes itself by slow degrees. It soon spreads 
on newly formed islands on the sea edge of the forests. Ike Sundri 
forests are generally very well stocked ; thus valuations made by Home 
in 1873-74 gave the average amount of material per acre of forest, as 
follows :—seedlings and saplings under 3 feet girtn, 2,487 ; trees above 
3 feet girth 182” (Gamble). The above description resembles that given by 
Kurz for the wood of H. Homes,-while his account of that of H. littoralis 
differs considerably. He writes: “Wood brown,, rather light and close- 
grained.” This account is confirmed by the Burma Gazetteer, /., 127, 
where it is reported “ Peng-le-ka-na-tso (H. littoralis) is found in the tidal 
forests, and yields a brown, light, and rather loose-grained wood, used 
locally for house posts and rafters and for firewood by salt boilers.” It 
seems probable that some mistake exists as to the exact botanical source 
of the Sundri wood of the Sundarbans. Both H. Fomes and H. littoralis 
seem equally frequent; they appear to have the same vernacular names, 
and have almost exactly the same habitat, all of which circumstances 
would render confusion very possible. 

It is worthy of notice that Mason, in his Burma and Its People , fully 
describes H. Fomes under the vernacular name of Sundri , and, on the 
other hand, leaves the timber of H. littoralis, with which he seems unac¬ 
quainted, undescribed. It is impossible with the present literature on the 
subject to determine where the error lies, but it is to be hoped that further 
information may be forthcoming. . . 

Trade.—In the Forest Progress Report for Bengal, 1881-82, it is men¬ 
tioned that “more than a lakh of rupees was received on Sundri wood 
(H. littoralis).” This indicates a very large consumption, which its highly 
useful qualities would seem to warrant. 

Heritiera Papilio, Beddome , FI. Sylv ., A 218; FI. Br. Ind.y 363. 

Vern .—Soundalay <n7ia, Tinnevelly. 

References.— Gamble, Man. Timb., 48 ; Indian Forester, III., 23 ; Bat* 
four , Cyclop ., //., 39 - 
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A Powerfnl Depilatory. 


(J Murray.) 


HERPESTIS 

Monniera. 


Habitat.—A very lofty tree in the evergreen forests of Travancore 
and the Southern Carnatic, at Courtallam and Tinnevclly. 

Structure of the Wood.—Red, very hard, similar to that of H. littora- 
lis, but pores ess numerous and smaller. It weighs 63ft per cubic 
loot, and is used for building, cart poles, and agricultural implements. In 
Vot 111. of the Indian Forester it is given in a list of the most valu- 

• able timbers of the I innevelly District. 

TT . ['873,61; Trim. Journ. Bo/., 1874, 66, f. 7. 

Hen tiera macrophylla, Wall. ; Kurz in Journ. As. Sol, Beng. 

Habitat.—Upper Tenasserim and Martaban. No information exists re- 
gaiding the timber of this tree, nor of its economic uses, but as it has up to 
a recent date been confused with H. littoralis, Dryand ., it seems probable 
that Us wood may resemble the timber of that tree in structure and qualities. 

Hermodactylus, see Colchicum sp., Vol. 11., 511. 

HERNANDIA, Linn.; Gen. Pl %) 111., 164, 

A genus of evergreen trees belonging-to the Natural Order Laurinf,v 
comprising eight species, all tropical, of which one is Indian. * ana 

Hernandia peltata, Meissn. ; FI. Br. Ind., V,'!s81 ‘'wStPrl^' 

Syn. — H. Sonora, Linn, in part . ’ ° ’ ’’ 

Vern.—Ffiarant/ii, Mysore; Palati, palutu, Sing. 
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Habitat. An evergreen tree, with peltate leaves, found in the coast 
forests of Singapore, the Andaman Islands, and Ceylon 1 

Structure of the Wood.-ls very light and takes fire so readily from 
a flint and steel that it might be used as tinder (Beddome) y 

Medicine. According to Beddome the juice is a powerful denila 

are'cathartic'g 116 ha ' r W ' th ° Ut pain ’ whUe the BARli and young leaves 
HERPESTIS, Geer In. f.; Gen. PL, II., gji. 

A genus of glabrous, often punctate, herbs, with yellow, blue, or white 
floweis. belonging to the Natural Order Scropuularine.e. It comprises about 
to b- P India n a nat ' VCS ° f warm co « n tries, but of these only three are known 
rj_„ [PHULARlNEiE. 

Herpestis Monmera, II. B. & Kth. ; Fl. Br. Ind., IV., 272 ,• Scro- 
Syn. Herpestis spathulata, Blume, Gratiola Monniera, Linn. 

brahmi, jal-ni»i, s'I chamni, safe,l chamni, Hind. ; 
Adha-inrni, dhop-chamm, brihmi-sik, Beng. ; Urisktutbirnii Orissa* 
Bjima, IAoxb.; Beami, nirpirimie, nir-irami, Tam. ; Sambrani chettu 
1 el. ; Beamt, Malay. ; Brahmi, manduki, Sans. ’ 

References. — Roxb., Ft. Ind., Ed. C.B.C., 47 ; Voigt, Mart Sub Cat 
S02 : Thmaties, Bn. Ceylon PI., 218, 426; bale. &* Gibs., Bomb. FL 178’■ 
Aitcbison, Cat. Pb. and Sind PL. ,07 ; Rheede, Hart. Mat., X i ,a ■ 
Trimen, Syst. Cat. Cry. PL, 62; Elliot, FL Andhr., 166; Piiarm.Ind ' 
'v ’r 4 7 W/’ ’ O’Shaughncssy, Beng. Dispens., 470’- 

U - C -, D “ lt > Mat Med. Hind., 213, 294; Dymoc/t. Mat. Med. W. Ind’ 

2nd ha., S79 ; S.Arjun, Bomb. Drugs, gg ; Bidie, Cat. Baza P~ p„ r ]\ 
Bxh.No.620i Year Book, Pharm., 1874, '3s ; Atkinson. HirnDistlll 
73g; Drury U. PI.,242. Balfour, Cyclop II., 42.- Treasury of Bot l’ 
S8S : Gazetteers :-Bombay, III., 204 ; Mysore and Coore. . Orissa’ 
II , >59 ; N.- W. P., /., S3; IV., Ixxv. ’ 
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Habitat.—An annual creeping 1 piant, found in moist places near streams 
• or on borders of tanks, throughout India, from the Panjab to Ceylon and 
Singapore, ascending to an altitude of 4,000 feet. 

Medicine.—Ainslie informs us that the jointed root, as well as the 
stalks and leaves, are used medicinally by the Hindus, who consider 
them to be diuretic and aperient, and particularly useful in u that sort of 
stoppage of urine which is accompanied by obstinate costiveness.” Rox¬ 
burgh wrote: " The natives used the expressed juice mixed with petro¬ 
leum to rub on parts affected with rheumatic pains.” U. C. Dutt, in his 
Hindu Materia Medica , affirms that it constitutes the brahmi of the native 
physicians, and assumes that it is also the brahmi of Sanskrit writers. 
He writes: "This plant is considered a nervine tonic, useful in insanity, 
epilepsy, and hoarseness. Half a tola of the fresh juice of the leaves, with 
two scruples of pdchak root and honey, is recommended to be given in in¬ 
sanity. The leaves fried in clarified butter are taken to relieve hoarse¬ 
ness.” Dr. Dymock, however, thinks that Dutt may be mistaken in thus 
taking Herpestis to be the Sanskrit brahmi , and affirms that in Bombay 
Hydrocotyle asiatica is known by that name, while the plant under consi¬ 
deration is not used medicinally. The Pharmacopoeia of India gives 
it a place amongst non-officinal drugs, but the writer evidently regards 
it as inert. He remarks that there is no trustworthy evidence of its value 
as an internal remedy, and that whatever value may be derived from the 
anti-rheumatic formula mentioned by Roxburgh is probably due to the 
petroleum employed. 

Special Opinions.—§“ The root is an antidote for mineral poison” 
(V. Ummegudien , Mcttapollian, Madras). “ A teaspoonful of the juice of 
the leaves given to infants suffering-irom catarrh or severe bronchitis 
gives relief by causing vomiting and purging ” ( U, C. Dutt, Civil Medical 
Officer , Serampore). 

HETEROPANAX, Seem.; Gen. PL, I., 945- 

Heteropanax fragrans, Seem.; FI. Hr. Hid., II., 734; Araliace2e. 

Syn. — Pan ax fragrans, Roxb.; Araliad sp.47, Herb. hid. Or. H.f. &T. 

Vern .—Kesseru, Assam ; Nona, Cachar ; Lai totilla , Nepal ; Siriokhtem , 
Lepchaj Tachansa, Burn. 

References. — Roxb., FI. IndEd. C.B.C., 266; Brandis, For. FI ., 249; 
Kura, For. FI. Burnt., I., 571 ; Gamble, Man. Tirnb., 208 ; List of Trees, 
Shrubs and Climbers, Darjeeling Dist., 44 ; Atkinson, Him. Dist., 3n ; 
Indian Forester, V., 212 ; Balfour, Cyclop., II., 42 ; Aplin, Report on the 
Shan States ; Special report on Econ. PI. of Assam. 

Habitat.—A small unarmed tree, found from the Sewalik Hills to 
Burma, and common in Bengal. It grows to an altitude of 4,000 feet. 

Structure of the Wood.—Light brown, or grey, rather heavy, fibrous, 
but close-grained, though very perishable {Kurz). There is no record of 
its being employed economically. 

Domestic Uses.—This tree is important as being that on the leaves of 
which the “ Eri ” silkworm is fed in Upper Assam. 

HETEROPHRAGMA, DC.; Gen. PL, II, 1046. 

[ Wight, III., t. l60 ; BlGNONIACEiE. 

Heterophragma adenophyllum, Seem.; FI. Br., Ind., IV., 381: 

Syn.—B ignonia adenophylla. Wall.; Spathodea adenophylla, A. 
DC. 

Vern.— Petthan, Burm. 

References.— Kura. For. FI. Burm., II., 236; Gamble, Man. Timb277 ; 

Aplin Report on the Shan States. 
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The Spear Grass. 


(J. Murray.) 


Habitat.—A moderate-sized deciduous tree met with in Burma. Assam 
Eastern Bengal, and the Andaman Islands. ’ 

4 ltt S 5 e U r C c t ubic 0 foo t t he Wood -- Yel,ovvish -' vhite > moderately hard. Weight 

Heterophragma Roxbargliii, DC. , FI. Br. Ind., IV., 3 8 i 

Sy ^ SPATH0DEA R0XBURGHII > ; BlGNONIA QUADR.LOCULARlS, 

Vt ™'vx£“. llung ' T ' iarras ’ Bomb -> Mar -» Ba.to-kala.goru, Tam. ; Bond- 

Bomb. FI., 160 / Dymock , Mat. Med. W Ind 2nd £7/ V , r-i’ 

,^f bl ^ t ,-" A ' ar S e tr ® e mct with in the Chanda district. Godaveri forests 
d Fod 2 r e -li? eC< ; a ? Peninsula generally, from Bombay southwards. * 
eate^, by cattle. ' S ^ 16 Tn f° Gazeiteer that the leavk.s are much 

Structure of the Wood.— Grey, rouefh. moderatclv hnrrl \\r • v » 
per cubic foot. It is employed in BomblHiffi 4ofl) 

facture of planks, and for building purposes generally. ' * nianu- 

H. sulfureum, Kurz ; FI. Br. Ind.., IV. q8i. 

Ver ~ T hitli nd a yBvRM. 

2341 *•*-•*•*«.. 

Pc "‘“Sal °“ "" " ith in B »™». cl** i" Pro™ ,od 

Structure of the Wood.—Dark-crrov enft P „ 0 n j 

structure that of H. Roxburghii. Weight from 4 o‘lo 6oft p^cSclo," 
Though no account is obtainable of this wood bein"- emoloved for ^ f 
purposes, ,t seems probable from Gamble’s description, tht/, like tha"^ 
the former species, .t might be used for planks and building. * * 

HETEROPOGON, Pen. • Gen. PI., ///„ /0JJ . • 

Gramineas? ^composes five orsW spTcfes'aU iSsuV^ NatUra ' °^ er 
one of which, the wefl known Spear G&ss, is common aU over iX” C ° UntneS ’ 

Sj ?ONTOMUS,°^r H,RTUS ’ FerS - ! H ’ R0YLE '> »**•! AnDROPOGON 

Bundel’. W A r L; Bad °P?" cha > W. fon^a, 
farba, bund,,, sarwar, muse* la* band^ t/fw^P*’. Pf’ a “ ra ‘ ™kawa, 

^■k\ 7 C 6 a ^ e S lT t ’ Pdf l -r m; AUchi - 

f tains of N. W Ind To bl it’ ? ’ {"&■ Grassvs of the 

4 pi d. mti, V^Diirr-- 

SEV* ; *? >r. CS5WSW 

Habitat.—An erect,glabrous grass, with hverometrir r„ , 

.ngm tufts on rich pasture ground. Duthle writes : « Common'bothTn 
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j the plains and on the hills of the Panjdb and North-West Provinces. It 
grows in light soil about Banda, attaining a height of about 3 feet ; in 
soil mixed with kunkur (rakar) it reaches 5 feet in height (Miller). It is 
common on the rock tablelands of the hilly country south of Allahabad 
(Benson). Abundant also on the warm lower slopes of the Himalayas, 
and up to an elevation of 7,000 feet in some parts.” 

Fibre.—The grass is used as a fibre fn the manufacture of coarse 
mats, &c. 

Fodder.—It is largely used as fodder both before and after it has 
flowered, but chiefly when it is young and tender. In R&jputana and 
Bundelkhand, where it constitutes the principal fodder grass, it is cut and 
stacked after the rains, and will, it is said, keep good in stack for twelve years. 
On Mount Abu the people consider it the best fodder grass they have 
(Duthie). Gymonds mentions that it is good fodder, when green, for cattle 
and horses, and Maiden, in his Useful Native Plants of Australia, writes : 
Si A splendid grass for a cattle run, as it produces a great amount of feed.” 
In the Settlement Report of Nursingpore, on the other hand, the grass is 
said to be “ almost useless, as even horned cattle object to it when they can 
get anything else.” This observation probably refers, however, to the 
plant which has been allowed to seed before it has been cut, in which con¬ 
dition its hard spear-like awns are naturally objectionable. 

Domestic Uses.— It is much employed in many parts for thatching. 

Hevea braziliensis, Mull. Arg see India-rubber, p. 365. 


HIBISCUS, Linn.; Gen. Pl. y /., 2oy, 982. 

A genus of Malvace/E, including some 33 Indian indigenous, and several 
introduced, cultivated species, many of which are of considerable economic 
value, while nearly all might be utilised for the fibres they contain. Regarding 
the confusion which at present exists owing to the indiscriminate application 
of the name Hemp to plants of this genus. Dr. Watt, in the “Selections from the 
Records of the Government of India, Revenue and Agricultural Department, 
Volume ’’ states : “ So much contusion exists in the writings of Indian authors 
regarding tlic word ‘ Hemp’ that it has been deemed desirable to make an 
effort .0 establish a more trustworthy mode of expression. It would, indeed, 
have been to the advantage of Indian commerce at the present day had 
Dr. Hoyle S remark on this subject, made nearly half a century ago, been 
careiully observed. He wrote: ‘We should avoid calling every new fibre 
Hemp, when one only can properly be so named. In the same way, the South- 
sea Islanders called every new animal they saw a pig, because that was the 
only one with which they were acquainted.' The true hemp of European 
commerce is of course Cannabis sativa, a plant allied to the nettle, but having 
a leaf deeply cut into the shape of a hand (palmi-partite). 'The flowers of the 
hemp plant are small, green, and insignificant-looking—the males appearing 
on one individual, and the females on another. The Sunn-hemp of Indian 
commerce, sometimes called Brown-hemp, is Crotalaria jlincea-a plant that 
belongs to the pea-family, and has large showy yellow flowers. Bombay-hemp 
and Deccani-hemp (and also, as sometimes, though incorrectly, called Roselle- 
hemp—the true Roselle being Hibiscus Sabdariffa), are terms often used 
loosely, but which should, in all probability, be restricted to Hibiscus canna- 
biiius, the hemp-leaved Hibiscus (ambdrf). In point of foliage this plant 
closely resembles the true hemp (hence its botanical specific name), but in no 
other respect. The stems are slightly prickly, as also the sepals, and the 
flowers are large and yellow, with a deep purple centre. Any one who has seen 
a cotton plant in flower, or the common garden shoe-flower, could never for'a 
moment mistake this plant for either hemp or r.unn , and yet the literature of the 
itbres obtained from these plants is so disfigured through the application to all 
three of the popular word * hemp, J that it if, often quite impossible to discover 
to which an author is alluding. These plants not only differ materially from 
each other but their fibres are entirely different, and any attempt to sell the one 
m pla ' :e of t,l ’~ °ther would have serious effects on the development of trade. 

H. 167 











»W IST/ty 



Products of India. 


<SL 

229 


The Musk Mallow. 


(J. Murray.) 


HIBISCUS 

Abelmoschus. 


The Ambdri is of course a bast fibre, and is thus more nearly allied to jute than 
to sunn-hemp or to true hemp. The latter is more nearly allied to rhea than 
to either of the others. Indeed, these three fibre-yielding plants may be 
accepted as the typos of three of the most important classes ol fibres,—the bast 
fibres, the nettle fibres, and the pea-fibres. Commercially, sunn-hemp is more 
nearly allied to flax than to hemp, and as stated, Bombay-hemp might with 
more reason be returned as a form of jute than of hemp.” 

It is to be hoped that this distinction will be observed by future writers, and 
that the word “ hemp ” may be restricted to Cannabis sativa. The reader is 
referred to the article on Cannabis sativa—hemp—and to that on Crota- 
laria juncea—sunn-hemp—for further particulars regarding these two fibres. 

It may be here added that the term Manilla-hemp is given in modern commerce 
to the fibre of Musa textilis. 

Hibiscus Abelmoschus, Linn.; FL Br. Ind, u /., 342 ; Wight , 
The Musk Mallow. [ Jc %> t . 399 ; Malvace^:. 

Syn. Abelmoschus moschatus, Mcench ,* Hibiscus flavescens, Cav . ; 
wr ,;* PATHACEUS > Wall .* II. ricinifolius. Wall .; H. chinensis, 
Wall .; H. sagittifolius, Kura . 

1 he Flora of British India distinguishes two forms 
Var. 1, multiformis Bamia sp.j Wall ., Cat ., 1917 . 

Var. 2, betulifolius Bamia sp. ; Wall ., Cat ., 1918 . 

Hind - 5 ‘Y"i'‘ a H ana - . Beng -j MushMMndi.ia.bij, 

: Mtshk - dana , mushk - bhendi - ke - bij , Bomb. ; Mushak - dana , 
GUZ ; Kasturyvendaih - kny - vncii , kottuk - kasluri , Tam.; Kasturi benda - 
mttulu (nclabenda , Elliot), Tel.; Kdttu - kasitri , kastiri - venta-vitta 
Malay.; Ba - lu-wa (Mason, contradicted by Moodeen Sheriff)’ 
Burm. ; Zatdkasturikd ( lata-kasturikam , Moodeen Sheriff), Sans • 
Habbul - viishk , habbul - mushk , Arab. ; Mushk - dana , Pers. 

References.-^., FI Ind. Ed. C.B.C., 52 6; Thnaites, En. Ceylon 
PL, 27; Aitclnson, Cat. Pb . and Sind PL, 20 ; Trimen, Cat " FI 
PI. & Ferns, &c., Ceylon•, ri; Rheede, HoH. Mai., II., t. ?$'• W 
& A y t rodr ; t J > 53 >\ LlUot, Fl. Andhr., 84, 131; Pharmacogra 1 
plua Indie a, /., 209; Ainshe, Mat. Ind., II., 72, 335; Moodeen Sheriff' 
Supb. Pharm. Ind., 13; Mat. Med. of Madras, 52; U. C. Dutt, Mat. 
Med. Hind., 123 } Dymock, Mat. Med. W. Ind., 2nd Ed., 102 * U. S. 
Dispens., 15th Ed., 1664; Murray, PI. and Drugs, Sind, 63* K. L 
Dcy, India Drugs, Ind., 60 ; Royle, Prod. Res., 230; Baden Polvell, Pb, 
Fr., 332 ; Atkinson, Him. Dist., 306 ; Drury, U. PL, 2 ; Royle, Fib. PL. 
259 , 268; Dotard, Paper-making Mat., 17 ; Picsse , Perfumery, 156: Ma¬ 
son Burma and Its People, 418; Rep. Agri. Dept., Bengal, 1886-87, 
21; Smith, Die., 380 ; Gazetteer, N.-W. P., IV., Ixviii. 

Habitat. A herbaceous bush, springing up with the rains and flowering 
in the cold season. Leaves of various shapes; the lower broad, ovate, 
c® 1 upper narrow, hastate, very hairy. Common throughout 

the hotter parts of India, now met with in most other tropical countries. 

Fibre.—Like other species of this genus this plant yields a fibre from its 
stem. Dr. Roxburgh, experimenting with cords made from it, found that 
wetting made no difference in its breaking point, the average weight 
required to break the rope whether wet or dry being.107ft. In the Annual 
Report of the Agricultural Department. Bengal, for 1SS6-S7, an account 
is given of a scries of interesting experiments with this fibre, conducted 
by the Agri.-Horticultural Society of India at the request of the Govern¬ 
ment of India. H. Abelmoschus yielded the best crop ot all the fibre 
yielding plants experimented with, and, with a Death and Ellwood’s ma 
chine, 800ft of fibre was obtained as the yield per acre. By the ordinary 
system of retting, on the other hand, a yield from the non-seeded plant 
corresponding to 12 maunds 17 seers per acre was obtained, thus proving 
that the latter process gave a better outturn. The Society, however 
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arrived at the conclusion that the cultivation of Hibiscus had no advantage 
over that of Jute. 

Odorous Principle.—The seeds yield about 6 1 per cent, of an odorous 
principle and resin. The former is a light green non-volatile fluid 
having a strong odour, resembling that of a, mixture of musk and amber, 
hence the Arabic name hab-ul-mushk. Owing.to their possessing this prin¬ 
ciple, the musk mallow seeds are used in perfumery, and are known to 
the trade in Europe as “ Grains d’ambrette” Piesse, in his ' Art of Per¬ 
fumery, writes: " Musk seed, when ground, certainly reminds our smell¬ 
ing sense of the odour of musk, but it is poor stuff at best, ” and he 
recommends it only for making cheap sachet powder. According to him 
the most valuable seeds are imported from Martinique,— Article 
“ Musk/ 9 Vol. III ., 58 to 62.) 

Medicine.-—The aromatic brown seeds are employed medicinally by 
the natives of Northern India. They are kidney-shaped, with a hilum 
in the concave border, slightly compressed,-striated, about two lines in 
length, and have a feeble odour of pure musk, which becomes more 
powerful on rubbing them together or between the fingers. By attention 
to these characters they may be distinguished from the seeds of Psoralia 
corylifolia, which are used as an adulterant or substitute in Madras. 
Arabic and Persian writers regard their therapeutical properties as cold, 
dry, tonic, and stomachic, an opinion which is still held by the Hindus. 
The author of the Makhzan-el-Adniya recommends a mucilage made from 
the root and leaves in gonorrhoea. Though no part of the plant is 
recognised as of value by the Pharmacopoeia of India, Moodeen Sheriff, 
in his Materia Medica of Madras , regards the seeds as stimulant, stomachic, 
and antispasmodic, and recommends their exhibition in cases of nervous 
debility, hysteria, atonic dyspepsia, and a few other conditions in which 
musk is indicated. He writes that the best and most efficacious method 
of using the drug pharmaceutically is as a tincture, an account of the 
preparation and usage of which will be found in his short note below. 

/ Special Opinions.—^" The seeds of Hibiscus Abelmoschus or Mushk - 
danah contain albumen, oil, and a peculiar principle on which their odour 
depends. They aie stimulant, stomachic, and antispasmodic, and prove use- 
ul in some nervous affections in which musk is indicated. The seeds are 
best administered in tincture, which is prepared as follows Take of the 
Mushk-donah in powder, two ounces and a half ; rectified spirit, one pint. 
Macerate the seeds for forty-eight hours in fifteen fluid ounces of the 
spirit, in a bottle, agitating occasionally; then transfer to a percolator, 
and, when the fluid ceases to pass, continue the percolation with the 
remaining five ounces of spirit. Afterwards subject the contents of the 
percolator to pressure, filter the product, mix the liquids, and add suffi¬ 
cient rectified spirit, to make one pint. Dose, from one drachm to two 
drachms. In more than three drachm doses it produces headache or giddi- 
ness" (Honorary Surgeon Moodeen Sheriff , Khan Bahadur, G.M.M.C., 
2 nplicane, Madras). “The juice of the fresh plant is used as a febri¬ 
fuge and expectorant in domestic medicine, and a poultice made of the 
whole plant reduced to pulp is applied to the chest in bronchitis” 
(Assistant Surgeon Sakharam Arjun Ravat, L. M>, Girgaum, Bombay). 
'* kmollient and demulcent. Used as a cooling drink in fevers, gonorrhoea, 
Nc., and as an inhalation in hoarseness, dryness of the throat, &c.” 
(Civil Surgeon J. H. Thornton, B.A., M.B ., Monghyr ). “ Useful in 
acute gonorrhoea ” ( Surgeon-Major G. Y. Hunter, Karachi). 

Food.— Ainslie mentions that the seeds are mixed with coffee in 
Arabia. 
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Domestic Uses.—The leaves are said by Royle to be employed in the DOMESTIC. 
North-Western Provinces to clarify sugar. | 

Trade.—The seeds do not now form an article of Indian export, i 
Those imported from the West Indies fetch about 6d. per lb in London \ TR A^ 

( Dytnock ). 

Hibiscus cannabinus, Linn.; FI. Br. Lid., I., 339. j 177 

Deccan Hemp, Ambari Hemp. 

Syn. —H. Wightianus, Wall . 

Vern. — Ambari , patsan , pulu, nalitd (Conf. with C. 1S61 in the dictionary). 

Hind.; Mesta pat ( ambyapdt, the leaves, and chandana, the plant, 
according - to Dr. B. Hamilton), Beng. ; Dare kudrum (kudrum by 
Hindus of Chutia-Nagpur), Santal; Kanuriya , Orissa; hit drum , 

Behar ; Patsan, pitiva, rattia san {tukhm-i-bhang at Delhi), N.-VV. P. ; 

Shan (in Jhelam basin), sankokla, patsan , sail'kokra , sinjubdrd , Pb. ; 

Sujjddo (according to Stocks), Sind.; Ambari (in Chanda), C.P. ; 

Ambari, Bomb. ; Ambada , Mar. ; Pulimanji , pulichi , puli char kirai, 
palungu, Tam. ; Gdngura (according to Elliot), gaynara (Godaveri), 
gonkura, Tel. ; Pundrikegida, holada , Kan. ; iva/t, garnikura, Sans. 

Sujjddo (according to Stocks), Pers. 

References. — Roxb., FI. Ind., Ed. C.B.C., 528; Voigt, Ilort. Sub. Cal 
nj ; Thwaites, En. Ceylon PL, 40T ; Stewart, Pb. PL , 22; Aitchison\ 

Cat. Pb. and Sind PL, 20 ; Drury , Handbook FI. Ind., /., 7/ ; Camp- 
bell, Report on Econ. Prod , Chut in Nagpur, 17 ; Elliot, FI. Andkr., 61 ; 

Rept. Bot. Gardens, Bangalore , by J. Cameron , 24; Coromdl. 

Pl.,II.,p. 48, t. 190; U. C. Dutt , ilto. Hind., 311• Dymock, 

Mat. Med . IV. Aid., 2nd Ed., 104 ; Pharmacog. Ind., 213 ; Watt , 
in Selections from the Rec. of Govt, of Ind., Rev. & Agri. Dept., 

/., 2 / 56 ; //. C. Kerr, \Cultvn. and trade in Jute, 3,87, 91 ; Baden 
Powell , P6. Pr., 332; Atkinson , Him. Dist., 709 ; Drury, U. PL, 

243; Duthie & Fuller, Field and Garden Crops, 86; Lisboa, U. Pl. 

Bom., 226; Birdwood , Bom. Pr.,3i6; Royle, Fib. PL, 254 ; Liotard, Paper¬ 
making Mat., Sj i6 > *7> 28, 34; Cross, Bevan, King, & Watt, Report on 
Indian Fibres, 3 q ; Mueller, Extra-trap. PL, 158 ; Manual, Coimbatore 
Dist., Madras, 238; Manual of Trichinopoly by Moore, 7 2; Madras 
Manual, 313, 36o ; Settlement Reports:—C. P., Godavery, 36; Chanda, 

83 ; Punjab, Kangra, 25 ; Montgomery , 107 ; N.-W. P., Azamghar n8 ; 

Gazetteers :— Orissa, II., I*j6 and App. VI. ; Bom., XII., is3 ; Official 
Rept. of Ku moon by Madden , 280; Spans, Encyclop., 961; Special Volume 
of Madras Selections on Fibres ; Report of Director of Land Rcc. andAgri- 
cul ., Bombay, 1885-86, App. XII . ; 1886-87 , App. XII.; 1887 88, App. XII . 

Habitat.—A small herbaceous shrub, apparently wild east of the 
Northern Ghats, but largely cultivated for its fibre throughout India, the 
produce being used by the agricultural classes locally. It is more speci¬ 
ally cultivated in Chutia Nagpur, the Central Provinces, Madras, and 
Bombay, and less abundantly in the North-West Provinces, Oudh, and the 
Panjdb. Stewart says of the last-mentioned province that the plant is not 
uncommon on the lower Himalaya, ascending to 3,coo feet in altitude, and 
Bellew reports its existence near Ghazni at about 7,000 feet above the sea. 

It will be observed that the vernacular names given to this plant in 
the western, southern, and central parts of India have a more original 
character than those in use in Bengal, the North-Western Provinces, and 
the Panidb. In the latter areas it is generally compared to Sunn-hemp 
or to Jute. This fact might be accepted as pointing to its being a native 
of the former rather than of the latter division of India. The plant is 
chiefly grown for its fibre, but occasionally, as in some parts of Bengal, 
as a vegetable; and an oil is also said to be expressed from the seeds in 
Bombay. ( Watt) 

Fibre.—The most recent investigations on this subject are those of j FIBRE. 
Dr. G. Watt, which, as they afford a complete nLsumd of the subject, are | 178 

here quoted in entirety 
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“This plant yields a soft, white, silky fibre, eminently suitable for 
the coarser textile purposes to which jute is applied. It is largely 
grown by the natives of India and employed for agricultural purposes— 
ropes, strings, and sacks being made of it. Were, however, a demand to 
be created for this fibre as distinct from that of Sunn-hemp or other fibres, 
the cultivation of the plant might be indefinitely extended, and with 
profit to many needy cultivators who are unable to produce either jute or 
cotton. But so long as there exists the risk of a supply of the fibre being 
ejected through a purchaser thinking he was ordering Sunn-hemp and 
rhad this fibre thrust on him, a healthy trade in the fibre as an article of 
export is never likely to be developed. It is, therefore, of the first import¬ 
ance that Ambdri fibre should have its properties independently investi¬ 
gated ; and that a place be established for it separate and distinct from 
all the other fibres with which it has been confused in modern commerce, 
or for which it has been employed only as an adulterant. Messrs. Cross, 
Bevan, and King, in their table of the Chemical Analyses of Indian Fibres, 
place Hibiscus cannabinus in their second "list, which comprises such as 
are of less textile value, because of lignification, as for example, Jute, Sida, 
Abroma, Pavonia, &c. Under hydrolysis (t\e., boiling in one per cent, 
caustic soda, Na 2 0 ) for five minutes, they show it to have lost 14*0, and 
after continued boiling for one hour, 19*5 of its weight, and that under 
the same treatment, jute lost considerably less, viz. (a) 13*3, and ( b ) 18*6. 
Further, that it contains 73*0 of cellulose, in other words, only 3 per cent, 
less than jute, and in this respect it is a superior fibre to Kydia calycina 
(70*0 percent.), Anonasquamosa(62*3), Hardwickia binata (63*4), Sterculia 
villosa (36—40), Bauhinia Vahlii (6r6), and Musa paradisiaca (plantain) 
64*6. These chemists contend that the percentage of cellulose is a more 
trustworthy criterion of fibre merit than any other single feature that can 
be cited. The facts of hydrolysis and cellulose give, therefore, to this 
fibre a considerably superior claim to recognition than most of the fibres 
enumerated above. It falls far short, however, of Sunn-hemp, a fibre that 
possesses 83*0 per cent, of cellulose, and of Sida 83*8 per cent. On being 
mercerized (i.e. t thoroughly wetted in a solution of 33 percent. Na 2 0 for 
one hour), it loses 16*0 per cent, of its weight, and undergoes important 
chemical and physical changes. The ultimate fibres (the filaments of 
Cross, Bevan, and King’s Report) are from 1*5 to 4 mm. in length, that 
is to say, they are the same length as those of jute (1*5 to 3), from which, 
indeed, they can with difficulty be distinguished under the microscope, 
either in size or shape. 

“To compare with Messrs. Cross, Bevan, and King’s results of chemi- 
co-microscopic examination, it may serve a useful purpose to quote here the 
description of the fibre published in Spo?is’ Encyclopedia. ‘The dimen¬ 
sions of the filaments are:—Length: max., 0*236 in.; min., 0*078 in.; 
mean, 0*196 in.; diameter : max., 0*00132 in.; min., 0*00056 in.; mean, 
0 00084 in. The length of the extracted fibre varies between 5 feet and 
10 feet. The fibre is somewhat stiff and brittle, and though used as a 
substitute for hemp and jute, it is inferior to both. The breaking strain 
has been variously stated at 115 to 1901b. It is blight and glossy, but 
coarse and harsh. It is sold with and as jute, and is employed in Bengal for 
the purposes of jute, including fishing-nets and paper. Samples of the fibre 
exposed for two hours to steam at two atmospheres, followed by boiling 
in water for three hours, and again steamed for four hours, lost only 3*63 
per cent, by weight, as against flax, 3*50, Manilla hemp, 6*07, hemp. 6*i8 to 
8 * 44 ; jute 21*39. The average weight sustained by slips of sized paper 
weighing 39 gr. made from this fibre, was 71 lb, as compaied with Bank 
of England note pulp 47ft. It worked satisfactorily, and took ink well.* 
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Under jute in the same work it is stated that—‘Slips of sized paper, 
weighing: 39 gr., made from this fibre, bore 6oib, as against Bank of 
England note pulp, 47ft.’ And in another passage the measurements 
of jute filaments are given as max., 0-196 in.; min., 0*057 in.; mean 
0*078 in.; diameter: mean, 0*0008 in. ‘The shortness of the filaments 
explains their inability to withstand long exposure.’ According to the 
method of hydrolysis described in Spons * Encyclopedia, the fibre of 
Hibiscus cannabinus is fully six times as durable as jute, whereas by 
Cross’ method of hydrolysis it is slightly less durable than jute. Re¬ 
ducing the measurements given by Cross to inches so as tq admit of 
comparison with those published in Spons' Encyclopedia , the writer in 
the latter work gives the maximum as o’oB in. greater, and the minimum 
0*02 in. also greater than the measurements obtained by Cross. This 
may be due to some error in the instruments used by the two investigators. 
But should it be found that Hibiscus does actually possess longer fila¬ 
ments than jute, this fact should give to it a higher commercial position 
than it has as yet attained. It could be produced at the same price and 
be grown over a much wider area, hence some hopes of a greatly extended 
trade in Ambari fibre might be anticipated with the possession of a more 
thorough knowledge of its properties. In a Report recently issued by 
the A gri-Horticultural Society of India, on some experiments performed 
with ‘Hibiscus, Abutilon, Sansevieria, and Sida,’ the Committee came 
to the conclusion that these fibres possess ‘no advantages over that of 
jute.’ But may it not be said that this conclusion was influenced by local 
necessities? It might not be of any special advantage to the jute-growers 
of Bengal to substitute for jute any of the fibres named; but from an 
imperial point of interest the question suggests itself whether it would not 
be advantageous for cultivators, in parts of India where jute cannot be 
grown, to adopt as a substitute or competitor either Hibiscus, Malachra, 
or Sida. It might, for example, be suggested that the efforts to cultivate ' 
jute in. Madras could with advantage be abandoned in favour of Hibiscus 1 
cannabinus, and that the sacking trade of Bombay might, as once before 
Su &g es tcd, be met by the organisation of a new industry in the fibre of 
Malachra capitata. Sida seems destined for a higher position than jute has 
as yet attained. 

“ To turn now from chemico-microscopic examinations to the results 
ol the practical tests performed by Dr. Roxburgh. Two specimens of 
^l lb T f XVCrc ? x P erimer, ted on by the Father of Indian Botanv, viz., (a) 
R, ]/ lcd roni Plants ‘cut when in blossom and steeped immediately,’ i&) 

with’ " h f Cn th .t See u was r 'P e -’ 0f a line when dry’broke 

tension ^ when wet, of I33 Ib • the wot line gaining a 

one wittdiiRm ted ' b> ‘ 8 1 ’ of . a dr y ,lne broke with nolb, a wet 
W to these e te " s, ,° n ° f onl >' ? lb b >’ ‘he process. Accord- 
aliowtd to <r r P®‘ -ents the Ambari fibre deteriorates by the plants being 

£ iunceaf AbroS-T" the towering season. With Sunn-hemp (Crota- 
lana juncea), Abrorna augusta, and several other fibres, the. mature or 
stronger fibres are obtained when the plants are in fruit. Thus compar¬ 
ing with the above figures, a line of Sunn-hemp prepared from plants in 

flower oroke when dry with 1301b, when wet with lS.slh, cut while in fruit 
the dry line broke with lboft and the wet lin • with 209ft. the latter gaining 
35 ® in weight. Royle commenting on Roxburgh’s experiment: remarks •- 
So in Dr. Wight s experiments, the fibre of Hibiscus cannabinus which 
is sometimes called thr jute of Madras, broke with 290ft, when Sunn 
(Crotalaria juncea) broke with 404ft. Both these, like Dr. Roxburgh’s 
specimens, were probably grown in the same climate. But in the author’s 
experiments, Sunn broke with 150ft, when Brown-hemp broke with 190ft; 
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but the Sunn was from Bengal, and the Brown-hemp from Bombay. There 
is, however, some uncertainty about this, because, though no fibres can well 
appear more distinct than these two, yet the author has in his possession 
fibres of a Crotalaria which are hardly to be distinguished from Hibiscus-- 
Brown-hemp. The Sunn fibre of Bombay was, even in Dr. Roxburgh s 
time, remarkable for its dark colour. But some specimens of Avibart 
fibre, sent by Dr. Gibson as those of Hibiscus cannabinus, and which closely 
resemble those of some kinds of ordinary BrOwn-hemp, were favourably 
reported on by a Mr. Enderby, then of the rope-manufactory at Green¬ 
wich. Brown-hemp is and has always been the peculiarly prepared 
Sunn-hemp of Bombay, otherwise known as Salsette Hemp. Roxburgh 
gave his own results of experiments with this, and admits that it is dis¬ 
tinctly superior to Bengal Sunn-hemp, is of a dark colour, and the fibres 
more easily heckled because of being peeled off. Far from Royle’s experi¬ 
ments upsetting therefore the experiments of Roxburgh and of Wight, they 
simply prove that Royle was comparing Bengal with Bombay Sunn-hemp, 
and not, as he affirms, Bengal Sunn-hemp with Bombay Ambari. Royle 
may thus be viewed as having seriously laid the foundation of much of 
the confusion in modern literature which has so materially retarded any 
possible formation and growth both of a Sunn-hemp and an Ambari-bXn'e 
industry.” For Safsette or Brown Hemp the reader is referred to the 
article on Crotalaria juncea, Vol. II., 595. 

“ Dr. Buchanan-Hamilton wrote that the natives of Bhagulpur in his 
day considered this fibre stronger and more durable than jute. Mr. Hem 
Chunder Kerr says that, 4 It is employed in Bengal for all the purposes 
of jute and also for making fishing-nets and paper.’ In a further para¬ 
graph he gives an account of the process adopted in making paper from 
this fibre with lime—20 seers of fibre to 3 of lime and 20 of water being 
the proportions used.” 

Methods of Cultivation and Seasons of Sowing and Reaping 
the AmbAri-fjbre Plant. 

t( In Bengal .— Roxburgh, in his Flora Indica, says this plant is culti¬ 
vated in the rainy season. Most writers affirm that it is grown as a mixed 
crop, only forming belts through or along the borders of dal fields and 
other such crops. Dr. Buchanan-Hamilton alludes to having observed it 
cultivated in Bhagulpur nearly as extensively as jute. In Purneah he 
found it grown by itself and not as a mixed crop. 

In the North-Western Provinces— Messrs. Duthie and Fuller admit 
that it is impossible to arrive at a definite knowledge regarding the extent 
of cultivation, * but it is believed to be grown on a much smaller scale than 
Sanai. It is very rarely cultivated as a sole crop and most commonly 
occurs as a border to fields of sugar-cane, cotton, and indigo. 5 4 In 
ordinary Doab Districts it is only met with as a sparse bordering to some 
kharif "fields, and is merely grown for the domestic uses of the cultivator/ 
4 Its cultivation will necessarily be similar to that of the crop with which it 
is associated, and thus it will be sown in February if as a border to 
sugar-cane, in May if a border to jamowa indigo, and in July if a border 
to cotton. When ripe the plants are cut down close to the ground or are 
pulled up by the roots. It is important that none of the lower part of the 
stem be lost, since this contains the best fibre. The stalks are then kept 
submerged in water for a period varying from six to ten days according to 
the weather, when the bark can be easily pulled off by band in long con¬ 
tinuous strips. The method of extraction is, therefore, much simpler than 
that of Sanai. If the stalks are kept too long in water, the fibre loses very 
greatly in strength, although gaining in colour. 5 The out-turn varies 
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between 125 seers and 20 seers an acre according to the thickness of the 
sowings and the degree to which the belts of fibre-plants are overshadow¬ 
ed by the other crop. In the Azamgarh Settlement Report {p. nS) i it 
is stated of this plant that ‘ it is grown throughout the district by culti¬ 
vators of all castes round the edges of their sugar-cane fields. 'I he seed 
is put into the ground at the beginning of the rains, and the plant is cut 
in October. * 

In the Panjab— Stewart writes: ‘ It is generally raised in narrow 
strips along the deegs of the fields of cotton or pulse, being sown either 
about April and irrigated up to the rains, or sown during the latter, the 
former giving much the best result ( Edgeworth h Its fibre is used for the 
manufacture of ropes, twine, and sacking. In Sind its fibre is considered 
the best for nets and ropes, but it is rarely used for cloth. 3 

In the Kangra Settlement Report and also in the Montgomery Report 
the plant is described as an autumn crop. 

In Bombay— Lisboa says : ‘ The fibres of this plant -which are pre¬ 
pared by steeping the stems in water, are hard, and more remarkable for 
strength than for fineness—might be considerably improved by care. A 
line made of them, 4 feet long, sustained, when dry, a weight of 115ft ; in 
the wet state its tenacity was greatly increased, and it bore a strain of 
133ft. only adapted as a mixture for the commoner description of 
paper. 3 The Gazetteer of Bombay (VoL XII ., 133) says the plant is sown 
in June and reaped in October.!’ 

In the Reports of the Director of Land Records, and Agriculture, 
Bombay, it is stated that the area under cultivation in that Presidency 
was, in 1885-86, 53,488 acres, in 1886-87, 87,957 acres, and in 1887-89, 
71,588 acres. 

In Madras —Roxburgh gives in his Coromandel Plants a full account 
of this plant. He says: ‘ The usual time of cultivation is the cold sea¬ 
son, though it will thrive pretty well at all times of the year, if it has suffi¬ 
cient moisture. A rich loose soil suits it best. The seeds are sown about 
as thick as hemp, but generally mixed with some sort of small or dry 
grain, rendering it necessary to be sown very thin, that the other crop 
(which is one of those grains that does not grow nearly so high) may not 
be too much shaded. It requires about three months from the time it is 
sown, before it is fit to be pulled up for watering, which operation, with 
the subsequent dressing, is similar to that hereafter described for Crotalaria 
juncea. 3 

The most complete account of the cultivation of this plant which the 
writer has had the pleasure of reading is that given by Mr. F. A. Nichol¬ 
son in his Manual of the Coimbatore District ( p . 2 v ?S). He says :—‘ Puli- 
manji is grown everywhere in gardens and on dry lands, but especially 
in red loams and gravels ; in the former with various crops, such as tur¬ 
meric, ragi , kambiiy &c., in the latter with cholarn and kambu. In gardens, 
as a mixed crop, it is planted on the ridges of the beds and watercourses, 
not indiscriminately; on dry land the seeds are mixed and sown broad¬ 
cast. Occasionally it is grown as a separate crop in gardens, and is then 
sown thickly about two or three inches apart in beds, and watered twice 
a week. 

‘The fibre is prepared by bundling the stalks, which, after a few 
days, are steeped for nearly a week in water under stones; when sufficient¬ 
ly retted they are cleaned by beating them on the ground, the fibre 
stripped off, washed, and dried. Five hundred stems, about eight feet 
high, as grown en masse in gardens, were recently taken at random and 
the fibre removed and cleaned in the usual way ; tfie result was clean 
and good fibre. The stems when carefully dried weighed nearly 20ft. 
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Assuming the acre to be 40,000 square feet,.after allowing for waste patch¬ 
es, the number of stems at three inches apart would be 640,000; hence 
the yield in clean fibre at ilh per 100 would be 6,4oolh=;2^ tons ; the stems 
would yield also 11 tons of poor fuel. The yield of three fine stems 
grown along the ridges in turmeric plantations, and measuring 16 to 17 
feet high, was 3 J- ounces of clean fibre, or somewhat over one ounce each, 
instead of Jth of an ounce. The dried stems each weighed 5 ounces 
instead of less than Jths of an ounce. The fibre is very well spoken of; 
in some experiments it was stronger, in some weaker, than sunn-hemp. 
This fibre appears to offer a splendid field for agencies either for cordage, 
or more especially for paper stuff; it is grown with the greatest ease and 
abundance and on dry land it never fails, though less productive than 
when grown in gardens. At present, when produced only in small quanti¬ 
ties and rudely extracted by hand, it is sold retail, including the rayat’s 
profit, at Ri per 25D), and could certainly be produced far cheaper by the 
new machines. Any quantity could be grown to order/ ” 

“ Area of Cultivation' and Trade in Ambari Hemp.— No informa¬ 
tion other than is conveyed by the above passages can be procured. It, 
therefore, seems desirable that all future reports on the so-called hemp 
fibres may deal, with that of Hibiscus cannabinus separately from the 
sunn-hemp and the true hemp/’ 

Oil. —The seeds of this plant have been frequently sent from India to 
England as an oil-seed. They are said, however, to yield only from 15 
to 20 per cent., so in spite of their cheapness they are seldom crushed in 
this country. The oil is clear and limpid and, though coarse, forms a good 
lubricating and illuminating material. 

Medicine. —The juice of the flowers mixed with sugar and black pepper 
is a popular remedy for biliousness (Pharmacog. Ind.). The seeds are 
said by Persian writers to be aphrodisiac and fattening, the latter quality 
being probably due to the edible oil they contain. They are also employed 
externally as a poultice for pains and bruises. The leaves are aperient. 

Special Opinio?*.— § “ The leaves are used as a pot-herb by those 
suffering from constipation, and I am fully aware of its laxative proper¬ 
ties. ( Honorary Surgeon Easton Alfred Morris , Tranquebar.) 

Food and Fodder.—The young leaves are employed as a pot-herb, 
and the seeds, which yield an edible oil. are eaten when roasted, and in 
the Poona District are also used as cattle food. 

Domestic.—It is reported that, in the Meerut District, the dried stalks 
are used in making matches, being split into small pieces and*tipped with 
some preparation of sulphur. 

Trade.—See final paragraph of description of the fibre. 

Hibiscus collinus, Roxb.; FL Br . Tnd. y L, jjd. 

Syn. Hibiscus /Estuans, Wall; H. asperatus, Wall.; H. acerifolius, 
^;,^ R,OCARPUS » hC. • H. simplex, Roxb. / Pavonia acerifolia, Lk. df 

Vfvn.—Konda-garig (Roxb.), ? konda benda (Elliot), Tel. 

References.*— Roxb., FL Ind. y Ed. C.B.C ,, 525/ Thwaites , En. Ceylon PL, 
26; W. & APL Prodr., I • Trimen, Syst. Cat. Cey. PL, it 
Royle , Fib. PI, 261. 

Habitat—An arboreous plant of the Western Peninsula, found in the 
Konkan, Circars, and Coromandel, also in Ceylon. 

Fibre.—Roxburgh writes t “ The natives of the Circars use the bark as 
a substitute for hemp ; ” and in another passage, “The mountaineers use 
the bark of this species for cordage. I have often observed that the bark 
of most of the Indian plants of this class, particularly of this family, might 
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be employed for the same purposes as hemp. It almost always peels off in 
very long strips, and is very lough. 5 ' 

Royle quotes this information, but gives no further particulars regard¬ 
ing the nature and value of the fibre. 

Hibiscus esculentus, Linn.; FI. Br. Ind., 343. 

The Edible Hibiscus; Ochro of West'Indies; Gombo, Fr. 

Syn.-H ibiscus longifoi.ius, Roxb.; Abelmoschus esculentus 
W. & A. 

Vera .—B Hindi, katavandai, ranturi , rdm-turdi, Hind.; Dhenras, dheras, 
ra in-tordi, Beng.; BHindi, bhinda tori, rdmturdi, Pb. ; Bhendi , Dec.; 
Bhendi, C. P.; Bhinda or chendi. Bomb.; Bhenda, M&r, ; Bhxndu, 
Ouz.; Vendi (or bhendi), vendaik-kay, Tam. ; Vcnda-kaya, benda-kdya, 

I el. ; Bendakainaru, bende-kdyi, bendekdi, Kan. Veniak-kfya, 
Malay. ;I o un-pa di-si, Burm. ; Band aha, Sing. ; G andhamuia, 
darvoka (Moodeen Sheriff), tindisa (U. C. DuU),Sans.; Bdmiyd, 
Arab.; Bdmiyah, Pers. 

References.-/?^* .py. Erf. C.B.C., 52S; Stewart, Pb PI., 21; DC., 
Origin Cult. PL, 189 ; Mason, Burma and Its People, 418, 472, 505, 756 • 
iO’Shauyhntssjy, Beng. Dispens., 215 ; Moodeen Sheriff, 

R barm. Ind., 13; Mat. Med., Madras, 52 / U. C. Butt, Mat. Med. 
Ihnd, 321 ; By mock. Mat. Med. W. Ind., 2nd Ed., 103 ; Elite k & 
hanb., 1 hannacog., 2nd Ed., 94; U. S. Bispens., 15th Ed., 1664 • S 
•Arjun, Bomb. Brags, 183 ; Murray, PI. and Brugs . Sind, 63; Waring 

B f£fni Te n’ 9 ! Y T € T ar J! ook F J l . arm '> lS 7 6 > 2 32 ; Atkinson, Him. Bist\ 
c>o6, 702 : Brury, U. PL, j ; Lisboa, U. PI. Bomb., 141, 227 - Birdreood 

B Mnf' roo 140 Royle ' Fib ' Pl -> 2 $ 0 ' 268 > dotard. Paper-making 
Mat., 14, 22, 24, 26, 28, 30 ; Atkinson, Ec. Prod. N.-W. P Pt V if- 

1 K™nif 0 C Si ' C i' 2 nr ’ 269, 2*71, 273 ; Sports, Encycl'opfofj 

?- u \ d * to the Mus ' °f Rot., 19 ; Jour.Agri-Hort. Soc! VII 
{New Senes), 224, 226, 227 ; Settlement Report, Chanda 82 • G -rt 
teers :~Siakot, 68; N.-W. P., IV., Ixviii. ; Orissa, lT,l8oAt>fvi\ 
Mysore and Coorg I., 55 ; //.,;/ ; Bistrict Manuals :—Cuddabfh \oo • 

n°dd nb M° r f 40 S ^ e r la J Re P° rts from Collectors of Cuddapah* BP lard 
pf»f adU J a n %n Madras, from the Birectors, Land Rcc. and A gric’ 

_ Chie f C ™™-> Burma; Madras sfc? 

all her A b> cultivated throughout India, and naturalised in 

n' w P lU ,V ts '.. Accordmg to the Flora of British India it was 
w ' ld ln tll,s country, but this opinion seems erroneous. 
Fluckiger and Hanbury regard the plant as of African origin, brining 

S^t d with bv P V 1 ° f 11 p' r thC ° ry ' tS des A cr jP tion b >’ Abul-Abbas e! Nabath 
AIijI^Si'j" 1 Egypt 1216 AJ) - a " d the figure bv Prospe.’ 
accents^’,|f t b r S am °ngst his Egyptian plants in 1592. DeCandolle 
it rlnic r, - ductlon to an African origin as undoubted, but adds that 
Amb rule Ve bCCn cullivated in ^wer Egypt before the 

Methods of Cultivation and Seasons of Sowing and Reaping 
the Edible Hibiscus. 

" In Bengal.—The Director of I.and Records and Agriculture writes • 

Extern' 1 BengT' fu. gal f °n Us edibl e capsules, chiefly in the districts of 
Lastein Bengal. It is usually confined to gardens.” 

*' nhr- A ?nT\CC T }' e ° lrector of , Land Records and Agriculture reports : 
a field frop.” g y gr ° W " S arde "s and around homesteads, but not as 

„ Cllief . Commissioner has supplied the Government 

c, v nui Vmg lnf ° rma i 10n “, In t,le Upitr CiV.ndwin District it fe 
cultivated to some extent during the rains. The ground is broken and the 

seeds covered lightly with earth. It grows anywhere, but is not cultivated 
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for exportation, the fruit being eaten locally. In the Prome District the 
area under cultivation is i'2 5 acres, lhe seed is sown in the month of 
June and the fruit gathered in October. The cost of cultivation for i acre 
is R2 and the produce sells for 85. The seed is sown in soft soil by dig¬ 
ging a hole of 4 inches depth. The annual production is calculated 
at 20,000 fruits, and the cost per 100, if purchased locally, is R1-4. 
In the Hanthawaddy District the area of cultivation is about 5 
acres. It is generally sown in the months of December and January, and 
the fruit collected a month or so after. In the rains it is also sown 
about the month of June, and the fruit collected about the same time 
afterwards. The cost of its cultivation per acre is about R5-2 and the 
profit about R7. The soil best adapted for its cultivation is one of a light 
nature. Furrows are made in it and the seeds are sown in rows. 1 he 
fruit is generally used for culinary purposes.” 

It is reported also to be more or less extensively cultivated under simi¬ 
lar conditions in the districts of Sandoway, Kyaukpyu, Mandalay, Thara- 
waddy, Thongwa, Bassein, Shwegyin, Amherst, Ruby Mines, Toungu, 
Bhamu, and in the Eastern Division of Upper Burma. In all these dis¬ 
tricts it seems to be cultivated entirely for local demand, as the fruit is an 
important article of diet with all classes of Burmans. 

In the North- West Provinces, Atkinson writes: “ Cultivated in gar¬ 
dens below the hills and consumed by all classes/ 

In the Panjdb. —Stewart mentions it as grown by natives and Euro¬ 
peans in the plains throughout the Panjab, and th eSialkot Gazetteer gives 
it as one of the principal vegetables, grown all over the district. 

In Bombay.—The Acting Director of Land Records and Agriculture, 
Poona, writes“ Though it is grown in garden lands at other times of the 
year, the habit of the bhendi plant is adapted to the rains. From the 
form of its fruit the vegetable is divided into two kinds, one bearing six- 
ribbed fruits, and the other eight-ribbed. Besides this main division, it is 
sub-divided into “early” and “late” bhendi. The early variety is sown 
in June and bears from early August to December. The plant grows 
about 2 feet high, the leaves are large, and the pods short and thick. 
The late variety is sown in June or July along the edges of, or among, 
bajri crops. It begins to bear late in September and continues till the end 
of November. The plant reaches 6 to 7 feet in height. The leaf is 
small and the pod thinner than in the other variety, and prickly. The 
acre rate of seed varies from 5 to iolb. It is sown on ridges 3 feet apart. 
Two or three seeds are put in holes one foot apart. The seed sprouts 
within a week. When the seedlings are a span high, they are manured 
with fish manure, farm yard manure or ashes, with a view to favour side 
growth ; the plants are topped when a cubit high. Insufficiency of water as 
the plants are flowering causes an insect pest which is destroyed by 
sprinkling ashes over the plants. The acre yield varies from 6,000 to 
6,5001b.”* 

In Madras. —The Collector of Cuddapah writes :—“ The area under the 
crop is not available. It is sown in July, and the plants survive for a year. 
The soil requires to be richly manured. Cost of cultivation is Rio 
per cawny , and profit R40. No fibre is taken from the stem. The un¬ 
ripe fruit is sold at one anna a tuk.” The Collector of Beliary gives the 
following information: “The area of cultivation is given only in two 
taluks where it is estimated at 73 acres. There are two crops in the year, 
one sown from 3rd to 15th March and gathered from 3rd to 15th July, 
and the other sown from 15th to 30th July, and gathered in the second 
half of December. The cost of cultivation is about R5 per acre and the 
profit about Rq, This is generally a mixed crop grown along with cereals, 
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escuientus, 


but in some places as Hadagali and Harpanapally it is grown as a warden 
crop. Rod and black soiis are both adapted for its growth. After ploughing, 
the land should be divided into beds wherein the seeds are sown and watered 
twice a week. It is eaten as a vegetable. 5 ’ In still another report, from 
the Madura District, it is stated that “ The vendai is grown in backyards 
and gardens. The extent of cultivation is about 150 acres. Sowing begins 
in July and continues almost throughout the year, and the plant begins to 
yield in October. There are two varieties of this plant known in this dis- 
trict, one of which is taller than the other. The former is said to live for 
about six or seven months, the latter a month or two less. One acre is said 
to produce about 60 basketfuls of fruits, costing about R15, while the expense 
of cultivation is estimated at Rio. Seeds of 100 fruits will sow one acre. 
Three ploughings are made to prepare the land ; then the soil is manured 
and ploughed again. Plots are formed and the seeds buried one bv one 
at a distance of 3 or 4 feet. Weeding is required after one month, and 
the plots are watered once every two or three days’. 55 

Dye. Roxburgh mentions that the stigmas are replete with a very 
beautiful deep purple juice which they communicate to paper, and which is 
tolerably 'durable. Murray, in his Plants and Drugs of Sind, confirm* this 
and adds that the stained paper forms a substitute for litmus paper The 
writer can find no further record of the employment of this colourimr 
matter as a dye. ' 1U S 

Fibre -The bast yields a strong useful fibre of a white colour, which is 
long and silky, generally strong and pliant, and composed of very fine in 
dividual fibres. It is employed economically in some parts of India hut £ 
nl -y fi!f ncls where the Plant is much grown as a vegetable the excellence 
of the fibre seems to be unrecognised. It is undoubtedly valuable and seems 
to possess qualities specially fitting it for the purposes of paper-maW 
According to Roxburgh its breaking strain is 79 4 when dry, 95 fb when weT 
It contains 74 per cent, of cellulose, and ir. Messrs. Cross. Bevan and KW’* 
experiments it was found to lose cp8 and 14-2 per cent, of its weig-ht wl^n 
boiled in 1 per cent solution of caustic soda for five minutes and one hour 
respectively. The Agn.-Horticultural Society of India, in the experiment 
referred to under H. Abelmoschus, found H. escuientus to yield a poor cron 
sparse in low lying places. The average acre yield of fibre by Death and 
Fit wood s process was only 84 4£b, while by retting, even from this poor 
crop, it amounted to 6 maunds and 17 seers. Liotard, in his Paper-mak- 
I7i" Materials of India, notices the fibre, mentioning that it is very fine and 
hni sult ® d for paper-making, and in another passage says that paper has 
been made with it, though only on a small scale, in the Lucknow Central 
r . rance : the manufacture of paper from this fibre is the subject of 
a patent; it receives only mechanical treatment, and affords a paper called 
banda, equal to that obtained from pure rags. In Burma, Madras and 
other parts of India, the stem is allowed to rot unused. This valuable 
fibre, which could thus be obtained very cheaply, does not appear to have 
attracted the attention that it merits. 10 nave 

Medicine—the mucilage from the fruit and seeds is used medicinally 
as a demulcent in gonorrhoea and irritation of the genito-urinary system 
Muhammadan writers describe it as cold and moist and beneficial To ! 
people of a hot tempe rament. Roxburgh con siders the fruit nourishing as 1 
well as mucilaginous, and views it as one of the best of esculent herbs in India 
The whole PLANT, but particularly the capsules, is replete with much 
mild mucilage, and might with advantage be applied to all diseases remTr 
mg; emollients and demulcents Roxburgh strongly recommends 
in irritating cough. Waring, in his Bazar Medicines, calls this plant Abel! 
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Another Hibiscus Fibre. 


moschus, and recjmmends a syrup composed of Abrus root, Abelmoschus, 
and sugar. 

The fresh immature capsules have a place amongst the officinal drugs 
of the Indian Pharmacopoeia, in which the fruit is described as a valuable 
emollient and demulcent, and as diuretic. It is there recommended as a 
drug which “ may be resorted to -with confidence in catarrhal affections, 
ardor urinae, dysuria, gonorrhoea, and other cases requiring demulcent.and 
emollient remedies.” O’Shaugnessy’s Bengal 'Dispens itory contains a pre¬ 
scription for a Hibiscus lozenge which is recommended as highly soothing 
in irritable conditions of the pharynx. Both the fruits and leaves are also 
employed externally as an emollient poultice. The U. S. Dispensatory 
contains the following information regarding the roots : “They aie said 
also to abound in mucilage, of which they yield twice as much as the 
Althaea root from the same weight, free from any unpleasant odour. Their 
powder is perfectly white, and superior also'to that of marsh mallow.” 

Special Opinions.—§ “ Is sometimes used for dysentery ” ( Surgeon- 
Major C. J-. McKenna, Cawnpore). “ Used as a laxative and 

diuretic in dropsical affections” ( Surgeon-Major J. J. L. Ration , M.D ., 
Salem). “ The mucilage is used in Mysore forgOnorrhcea, and it is also 
said to be aphrodisiac” {Surgeon-Major J. North, Bangalore). “This 
vegetable may be allowed where others are inadmissible in bowel com¬ 
plaints, owing to its demulcent properties ” ( Assistant Surgeon Shib 
Chundra Bhattacharji , Chanda , Central Provinces). “ Demulcent, diure¬ 
tic, doses Jii to Jjiv, used in catarrhal attacks, irritability of the bladder, 
kidney, and gonorrhoea ” {Chuna Lall , 1st Class Hospital Assistant, Jub- 
bulpore). “ The fruit is useful in gonorrhoea and dysentery. The bark 
of the stem is made into ropes, the stems being treated in the same 
manner as hemp. The young pods are eaten by the natives when suffer¬ 
ing from spermatorrhoea” (Narain Misser , Hospital Assistant , Hcshang- 
abad , Central Provinces). 

Food.—The unripe fruit is a favourite vegetable both with Natives 
and Europeans in India, and is also eaten in the south of France and the 
Levant. In European cookery its mucilaginous property is taken advant¬ 
age of in the thickening of soups, &c. The more mature fruit is employed 
by the natives as a constituent of curry, and when quite young forms 
a good pickle. The sbeds are said to be used as a substitute for pearl 
barley, and to flavour coffee, and are also eaten on toasted bread. 

Fodder.—The' leaves are used in parts of Madras as cattle fodder. 

Domestic Uses.—The dried stalks are reported to be used by the poor 
as fuel in the Bellary District of Madras. 

Trade.—As already stated, there is no direct export of the fibre from 
India, nor is it sold at all, except either as an adulterant of jute, or under 
the name of hemp. In Dacca and Mymensingh it is said to be exported 
under the latter appellation to the extent of a few thousand cwt. yearly. The 
price of the fruit varies in different parts of the country, and according to 
the demand for it. Thus in Bellary it is reported to vary from 2 to 3 annas 
a maund, in Cuddapah from 2 to 3 seers for quarter of an anna, in Pegu 
the price of from 8 to 10 fruits is I anna, and in the Ruby Mines it is sold 
at 4 annas a viss. 

Hibiscus ficulneus, Linn.; FI. Br, Ind., /., 340 ; Wight, Ic., t. 134. 

Syn.—H. stkictus, Roxb., Hort. Bene., 5 2; H. prostraius, Roxb., FI. 

Ind.; Abelmoschus ficulneus, W. & A., Prod., I., 5^ 

Vem— Ban-dhenras or dheras, Bbng. ; Kapasiya , N.-W. P.; Dula, Pb. ; 

Parupu-benda, nella-benda, Tam. 

References .—R ox h , FI. Ind., Ed. C. B. C., 527 and 528Voigt, Hort. 

Sub. Cal., j iq ; Thwaitcs , F.n. Ceylon PL, 27; Stewart, Punjab Plants , 21 
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Atkinson , Him. Dist.> 791 ; Royle . Fib PL . r n 

*'»£> Report on Indian Fibres, 40 ; wktRHUi^c’uFi^ , Be ?. an > f» d 

t ‘c Rec of Govt, of Ind., Rev. arid Agri. Debt I 1 , 1 . &^ens/n>m 
Ind. H.,44- J 0urn . Agri.-IIort. Sor., AVw Series ’vU f y k° P ' 

Forester, XII., app.T ; Gasetteer, N.-W P IV ImJil + ’ ~ 9 ' 1 nd,an 

itat__,1. . .. ;‘r.,lXVUl 


H . , ' J -■ ', te£Tj F; IV; Ixviii. 

namely in May, the plants being transplanted (from the seed L!?i • S °' V,n -’ 

nine inches apart \vhen about six inches hi<rh seed-bed) m rows 

^SssS«s4?SrS 

every care and attention, at least until the rea vorthffT ° bjC ?,? f 
fairly ascertained.’ Like many of Roxburgh’s valuable*^ ,hematen al is 
ics, this has remained for nearly a century without J e . con , om ' c discover- 
been added, "or any progress made towards ..or 1 a s,n 8T Ie fact having 
valuable fibre lying useless Anour waysides "Iivh Up ?" tons 

square yards in the manner above described%rd o^ UrS i 1 P lanted 40 
pounds weight of the naturally very IS, fi’£.° b ? l, 3? 1 ' thirt >"lhrle 
with this fibre he found that a dry line of it broke iv t J n * lls .experiments 

z&r *" ' vi,h ,,A «* fib ™ ‘•Vi.* g a* 

Horticultural Society ; ^nd^byTheloeat^ an^ElT 6 "^ m itb by the A g r ‘ ! - 
tamed from 20 seers of green stems ? 8 , , Macbine - they obi 

waste fibre Commenting on tS^SZt h % ?*■ 
dhenras, with its large amount of mucilao-e «JL } i ven the inn- 
greatest ease ’ Mr. Atkinson, in hir. /AWavou ° Ut with the 

plant that it‘affords a very large nrooortion of ? stnc l s : sa >’ s of this 
colour, useful for twine and fightawd^’’’'° n ° f Str °" g fibre ° { ~ a white 
Oil*—Lieutenant Hawkes mentions thic nimi - . ,,. 

oils of South India. plant as yielding one of the 

Food—The seeds are often put in sweetmeats a ,„i 
Arabia for giving perfume to coffee. ‘ 1 * a c are em ployed in 


Hibiscus furcatus, Roxb. ,* FI. Br. In,I ., I. 

byn.-? Hibiscus hispidissimus Gri,r u , ‘ 

References _»T5 \ ; H,n na F'dta, Sing. 

tid p k 

Royle, Fib. PI.’ 261, 

of India from Bengal to^eylonf Sbrubby p,ant > found in the hotter parts 

its bast, abundance of strongwhite, flaxen fibres’ ' r* , yields > from 
to have a breaking strain of 8glb when drv and 5 ’t‘ Ch v , Roxbur e»’ found 
however, to the strong sharp spinls “thwhfchtfA Whe * n wet ’ Owing, 
not so easily manipulated as other species of Hibiscus ’* C0VCred > il >s 

H. macrophyllus, Roxb. ,* Fl. Br. ind., m 

Syn.-H. SETOSUS, Roxb. ; H. vestitus, Griff ' 
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Vern.— Kathia udal, kasqya folia, Beng. s Yet woon (Kurz), Be(-mw<s- 
shau (Mason), Borm. „ _ _ . 

References.— Roxb., FI. Ind., Ed. C.B.C., 523 ; Kura, For. FI. Burm.,I; 
,27 ; Mason, Burma and Its People, 5 20, 756 / Indian Forester, XIV., 

Habitat?— A tree or shrub of Eastern Bengal and the Eastern Peninsula, 
from Sylhet and Chittagong to Mergui and Penang. ; . 

Fibre.—The bark yields a strong cordage fibre, valued by the Bur 

^"structure of the Wood.—Rather heavy, fibrous but close-grained, soft, 

white, turning pale-brown on exposure Kurz expresses the opinion that 

it might be used for house-posts, and for other m-door house-buildin & 
purposes. 

Hibiscus mutabiliSjZ.; FI. Br. Ind., I., 344. 

The Changeable Hibiscus'. 

Syn.— H. /ESTUANS, Rottler in Herb. 

Vern.— Shalapara, sthalkamal , Hind. ; Jhulpadma, sthalpadma, Beng. ; 
Gid-i-ajaib, Pb. ; Padma-chdrini, sthalapadma, bANS. 

References. — Roxb., FI. Ind.,’ Ed. C.BC 525 /Stewart, Pb PI.,.22; 
Aitcftison, Cat. Pb. and Sind PL, 21; Rheede, Mart. Mat., VI. ,36-42 
U. C. Dutt, Mat. Med. Ilind., 3 i 2, 3ig; Lisboa, V . PI. Bomb. 227, 
Atkinson, Ec. Prod., N.-IV. P., Pt. V., 14; Roylc, Fib. PL, 261 , 269 ; 
Journ. Agri.-Hort. Soc., VII. (New series), 224, 226, 227. 

Habitat.— A small tree without prickles, which has flowers, that change 
in colour, almost white in the morning and red at night. It is a native of 
China, but is now largely cultivated in gardens all over India from the 
Pani&b to Burma and Madras. « 

Fibre.— As with most of the members of the genus, the bark- yields a 
strong fibre, of which that from the inner layer is soft and silky, that from 
the outer layer hard and of a lead colour. Roxburgh foun l . c 

F°ood.— Atkinson {Economic Products af the North-West Provinces) 
mentions H. mutabilis as being “ cultivated for pickling. 

H. rosa-sinensis, Linn. ; FI. Br. hid., /., 344. 

The Shoe Flower, Eng ; Ketmi de Cochin Chine, Fr . 

Vern.— Jdsut, jdsutn, Hind.; JuTva, joba, jiwa, oru, Beng.; Gudll, 
kudhal, jdsut, jd sum, Dec.; Jdsavanda, Bomb. ; Jasavanda, dasinda- 
cha-phuia, Mar. ; Jasuva, Guz. ; Shappat-tup-pu, 1 am, ; jnva push- 
damn, japdpushpamuy ddsdna, Tel.; Ddsavala, Kan.; Lhempa- 
ratHp-puva, ayambaratti, Malay.; Kaung-yan , koung-yan, Burm. ; 
jobajapa-pushpam, Sans.; Angharcs-hindi, ARAB.; Angarcz-hinch, 

References. — Roxb., FI. Ind., Ed. C.BC., $23 / Kurz, For. FI. Bunn., 
/ 126; Elliot, FI Andhr., 46, 73; Ainslie, Mat. Ind., II., 359 ; 

O'SJi a ugh nessy, Beng. Dispens., 218 / U. C. Dutt, Mat. Med. Hind., 300 ; 
S. Arjun, Bomb. Drugs, 200; Murray , PI. and Drugs , Sind, 63 ; Bidie, 
Cat. Raw Pr., Pans Exh., No. 135 ; Moodeen Sheriff, Mat Med. of 
Madras, 5/ ; Taylor, Topography of Dacca, 57 ; Atkinson, Ec. I rod ., 
of N.-W. P., Pt. V., 14; McCann, Dyes and Tans, Beng., 66 ; Pi esse. 
Perfumery, i$6 ; Balfour, Cyclop., II., 44 ; Smith, 
of Sot., I., 589; Journ. Agri.-Hort. Soc., VII., (New^ series),, 224,~ 
226, 227 ; Gazetteers :—Mysore and Coorg, I., 57 t Orissa, II., 179 3 

Habitat.—A favourite ornamental bush, a native of China, but found 
in most flower gardens in the plains of India. I here are numerous vani ¬ 
ties, single and double, red, yellow, and white. The plan, n 
in India. 
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Dye. — Dr. Bidie reports that an infusion of the flowers produces a 
purplish hue. Dr. McCann, in his Report 071 (he Dye-stuffs of Bengal, 
writes that, “It is mentioned from Hug’ll that a red dye is obtained by 
children from the flower which is used in colouring paper. If the flowers 
are rubbed on paper they give at first a reddish colour, turning imme¬ 
diately into a pretty purple or lilac ; the addition of a little acid turns this 
at once into a bright red.” Roxburgh states that the petals are used 
to blacken shoes, hence the English name of the plant. The Chinese are 
said to utilise them in the same way, and also to make a black dye for their 
hair and eyebrows from the petals. 

Fibre.—The bark yields a good fibre. 

Medicine.— -The flowers are considered emollient, and an infusion of 
the petals is given as a demulcent. Moodeen Sheriff reports favourably 
of an infusion or syrup of the petals as a demulcent and refrigerant drink 
in fevers, and as a demulcent in cases of ardor urinae, strangury, and irrit¬ 
able conditions of the genito-urinary tract. He also recommends an oil, 
made by mixing the juice of the fresh petals and olive oil in equal portions, 
and boding till all water has evaporated, as a stimulating application for 
the hair. O’Shaughnessy considered the leaves to be emollient, anodvne 
and laxative. Murray (Plants and Drugs of Sind), and Taylor (Medical 
T opograpliy of Dacca), both mention the employment of the flower by the 
Natives in the treatment of menorrhagia, the former describing it as ad¬ 
ministered fried in <rhi . 

Special Opinions.— §‘ f The red variety is useful in colouring syruos ” 
(Honorary Surgeon P. Kinsley , Chicacole, Ganjam, Madras) ‘‘Seeds 
pounded into a pulp, and mixed with water, are given in gonorrhea 
(Surgeon Aniind Chunder Mukherji , Noakhally , Bengal ), 

Hibiscus Sabdariffa, Linn.; FI Br. Ind,, /., 340 , 

The Rozelle or Red Sorrel of the West Indies. 

Syn.—? H. sanguineus, Griff. 

V T 7 > L ' U ' amb,iri > pntwa, Hind.; Mesta, patwa, Ul-mista-bij, Beng ■ 

mTt* /cpT"’, n BOt a yt (, Revd - A - Campbell;, Sant At/; Polechi, 
iual (b P. ; Lnla ambtidi, Sind. ; Lal-ambari, patwa; Bomb. • Ldl 

s ’ hinabPt ^ l ’ 'w ’■ 5 t vafpu - kashuruk - virai , shimai - kashuruk - virai , 
S/11 • nappu - kiishuruk - kat , Tam.; Erra - gom - kaya , erra-gomgnra shirr a - 
gbnigura , erra - giinguru , erra - ging - kdra , erra - ging - dka , Tel. • Pula 

( \Tv‘ r - l, o!’in‘f t : a ’ . Kan - j Polechi, chivanna-pulachi-chira-vitta, Ma 
lav. , Uiin - poung-m , chmbaung , Burm. 

fKiiStts- n-,f, 

PI %n ' r l \ B , - /7 > 227 Bird-wood, Bomb. Pr„ , 4 o , AW , Kb 

3 oUtkiZZ.Ec: 

Revd A Cnmhhnti ir ^ T 4 ; Sauiapet Rxpenmejital Farm Manna 7 • 

Lanl Re^Atic B^Zt ^ 

Cwln-h yj ' Spans, Encvclop., 962 ; Balfour 

BotfiS "foii Off . Guide dike Mus . if ? Bc . 

Mysore 'and Coof, / ^'blmba^Vrn*™^ % •— 

11 .. ISO, App. VIf S5 ’ 57 ’ Bomba >' VIn -> ,s 4 ; A v 428 ; Orissa 
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Methods of Cultivation and Seasons of Sowing and Reaping. 

In Bengal . —The Revd. A. Campbell, in his Catalogue of the Econo* 
mic Products of Cfiutia Nag pore, writes :—“ Largely cultivated ; generally 
sown with some other crops.” Firmihger says.it is sown in May and put 
out. in the ground at a distance of four feet from each^other. The fruits 
are ripe in November or December. 

In Burma. —The Government has been supplied with the following 
information by the Chief Commissioner:—“ In the Prome District the 
area under cultivation is 1*75 acres. It is'sown in June and the fruit as 
well as the leaves are gathered in August and September. The cost of 
cultivation for one-fourth of-an acre is Ri. The probable amount rea¬ 
lised on account of sale proceeds of the product of one-fourth of an acre 
is R3, and the profit is therefore Re. The seed is sown in soft soil by 
a bole 4 inches in depth. The annual production is 10,000 plants 
sold at the place of growth for R2 per 1,000 plants including fruit. In 
the Pegu District it is so plentiful as to be found growing in or near 
every Burman’s compound.' It is also to be seen growing wild in the 
jungles. There is a great demand for the plant among the natives. The 
cost of cultivation of an acre would be between-R2 and R3. The outturn 
yields a profit of R17 or R18. In the Hanthawaddy District, it is sown 
m or about the, month of November in the' dry season, and the tender 
leaves are cut in December. In the wet weather it is sown about June, 
and the leaves are cut about July. The cost of its cultivation is about 
R6, and the profit about R14. After the soil, which is best when of a light 
nature, has been ploughed, the seeds are scattered and a little watering 
is done in the cold weather. In the Sandoltoay District it is cultivated to 
a small extent in taungyas and private vegetable gardens. In the Akyab 
District it is sown early in June and ripens in about three months, but 
the leaves are used after one month. The cost of cultivation is about R20 
per acre, the profit about R30. The soil used is sandy and has to be 
ploughed. In the Kyaukpyu District it is sown in manured soil in April 
and May, and ls.fit for consumption from June to December. In the Man* 
datay District it is extensively cultivated with other products in taungyas . 
In the Shewgyn Division of the Bhamo District there are two kinds,'the 
white and the red. The red kind is grown in all the taungyas and in 
most house-garden s’. Reports of its cultivation to a greater or less ex- 

- 2 f? U r' anie S stcm in Bassein, Amherst, the Ruby Mines District, 
and the Eastern Division of Upper Burma, are also given. 

In the. North- Western Provinces.—Tt is grown as a food plant. Men¬ 
tion is specially made of it in ths Agra Gazetteer . Firminger savs it 
succeeds better in the damp climate of lower India than in the tipper 
. provinces, where the winter cold proves injurious. 

In the Panjdb,— Stewart writes : “ Is cultivated for its succulent acid 
calyces,, which make-excellent jelly. These come to maturity in the Pan- 
jabj.but even at Lahore the seeds hardly ever ripen-.” J 

hi flombay. Regarding thjs Presidency tip Acting Director of Land 
• Records and Agriculture has furnished the following :-“This is found in 
gaidervs near large towns, but is common in Gujarat, where it grows self- 

fn'Mn » h K bC T dC n ° f g f den Iand \ 11 2 rows 3 to 4 feet highland fruits 
it • 1' !mb£r t0 . ?® cc . mber * occupying the land for about se\en months, 

a is also grown in kitchen gardens in the cold season, ft is sown thickly 
, . watered sparingly. This mode of culture is most produc- 

,ni!t - Lisboa incidentally mentions the plant in his Lists of Fibre- 
ywldmg and Food Plants. 

the Selections from the Records of the Madras Gov- 
cnt Published in 1^56, information regarding the cultivation and 
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method of preparation of the fibre is furnished, and it appears that even 
at that time the commercial value of Rozelle was recognised. The reports 
then called for show, however, that the plant was grown only to meet the 
local demands for the fibre and fruit; but of several districts the remark 
was made that should a demand arise, any quantity could be produced 
on waste lands, as the crop grew with little care or attention. 

The following recent reports may be quoted :—In the Madura District: 

“ The extent of cultivation is probably 50 acres. It is not cultivated sepa¬ 
rately but mixed with cholarn, ragi, onions, &c., in gardens. No expen¬ 
diture is separately incurred on account of this cultivation. It is sown in 
August and March, and reaped in November and December. One acre is 
said to yield one maund of fibre costing R1-4. In Cuddafrtth : “ It is 
grown in the western parts of the district, is a nine months crop, and is 
sown in January. The cost of cultivation is R5 per cawny , and the 
profit is Rio. The extent of cultivation cannot be given.” 

The following account is quoted from the Report of the Madras Ex¬ 
perimental Farms for 1S75 : — “ A plot of land, 1,210 square yards, was sown 
with rozelle seeds. The soil was a free sandy loam. It was prepared for 
the crop in.the following way : twice ploughed, once harrowed and ridged, 
then manured with 3$ cart-loads of farm manure, and again ridged over 
the manure; on the 1st February Gib of seed was sown on the ridge. 
During the growth of the crop the land was once hand-hoed, once bullock! 
hoed, and eighteen times irrigated. The seed germinated well and the 
plants grew with great vigour; they were straight and almost without side 
branches, and averaged between 5 "and 6 feet high W'hen ready for cutting 
about three months after being sown.” 

Fibre.—The stems yield a good, strong, silky fibre, the Rozelle Hemp 
of Commerce, obtained by retting the twigs when in flower. The process is 
described as follows in a statement from the Nellore District of Madras : I 
“ After the plants are supposed to be properly dried, they are made into 
bundles and soaked in water, in which state they are allowed to remain for j 
a period varying from 15 to 20 days. After that time the bark is separated by i 
the hand, and well washed to free it from any impurities ; it is then allowed : 
to dry, and becomes available for use.” It is employed by. the natives 
for the purposes of cordage, being twisted into a rope of varying thickness 
called nulaka. The thinner varieties of rope are substituted for tape 
and rattaning for cots, the thicker is generally employed as a strong rope, 
for agricultural purposes, tying up cattle, &c. The fibre is also said to 
be employed in the manufacture of gunnies in certain districts of Madras. 

Liotard ( Paper-making Materials of India ) mentions the Rozelle as 
yielding a fibre likely to be valuable to paper-makers, but no account 
.exists of its actually having been so employed . On the whole, consider¬ 
ing the easy growth of the plant and the cheap rate at which it could be 
procured, the fibre seems worthy of more attention than it has hitherto 
received. 

Oil. - An oil is prepared from this plant at the Allahabad jail, of the 
preparation and economic uses of which, however, the writer "has no in¬ 
formation. 
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Medicine.—The seeds of the Rozelle are used medicinally, and have MEDICINE 
demulcent, diuretic, and tonic properties. A decoction of them is recorn- Seeds/"* 
mended by Moodeen Sheriff as a draught, in do^cs of from one to two 2 42 
drachms, three or four times a day, in cases of dysuria and strangury, and I 
also in some mild forms of dyspepsia and debility. The authors of the ! 
Pharmacographia Indica observe: “In this plant we have the emollient 1 
and demulcent properties of the Malvaceae, combined with a large amount i 
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of acidity, which stimulates, and at the same time neutralizes, the bilious 

° CCI From the fruit (or rather succulent calyx) a drink may be made, which 
. is useful in biliousness, by boiling it with water and adding a little salt, pep¬ 
per, assafoetida, and molasses, and for convalescence, or in mild cases o 
fever, an acid refreshing drink may be prepared Irom it. The rienenuse 
it in the manufacture of an astringent syrup. . , 

A general consensus of opinion also appears to exi^t regaining ic 
valuable antiscorbutic properties of the fruit, either fresh or drled. With 
reference to this, it may be of interest to give here the following analysis 
of its chemical composition originally published by Dr. Lyon : Water 0 29,. 
hot water extract 65*96, cellulose 7 63 , ash 6*32, the alkalinity of which, 
calculated as potash, was * 75 > tartaric acid 9 * 9 > an< ^ ma l* c acid 15*54 P cr 
cent. No citric acid was detected. 

The leaves are regarded as emollient. 

Special Opinions.— §“ It is also considered to be antiscorbutic taken 
in the form of Chatrice” ( Surgeon Anund Chunder Mukerji , Noakha Uy, 
Bengal.) “ It is eaten with curry as an acid like tamarinds, &c. The 
dry calyx is an article of commerce.” (/} r . Dyinock, Bombay .) Mesta is 
a good antiscorbutic. Its different preparations are now much used in 
Bengal Jails.^ (Surgeon R. L. Dutt, M.. D, y Pubna) 

Food and Fodder.—The fleshy calyx and capSule are largely made 
into jam and other preserves, and in the fresh state are very acid but 
refreshing. A decoction of them, sweetened and fermented, is commonly 
called in the West Indies *• Sorrel drink.” The leaves aroused in salads, 
and by natives in their curries, a fact alluded to by Strattel in his Naira- 
five of Travels in Burma. 

The seeds are said to be an excellent food for cattle. 

Trade. — The fibre is as a rule extracted only for local consumption, 
and the amount of profit derived may be found under the heading “ Culti¬ 
vation/’ The fruit is sold in most baz&»*s either in the fresh or dry state. 
The wholesale price of the fruit is given by Moodeen Sheriff as R8 per 
maund, and the retail or bazdr price as annas 5 per pound. 

Hibiscus surattensis ,FL Br. Ind.,1.,334 ; Wight, Ic., t . 797. 

Syn. — H. purcatus. Wall., not of Roxb. 

Vern.— Rhan-bhendy , Bomb.; Kashlikire , Tam.; Mulu gogu, Tel.; 
Welmd chinpoung , Burm. ; N aapiritta, hin-ndpiritta , Sing. 

References.— Roxb., FI. I nr?., Ed. C.B.C., 527 ; Thwaites, En. Ceylon PI ., 
26; Data. & Cibs., Bomb. FI. , 20; Trimen, Cat. Ceylon Plants, 11 ; 
Elliot, FI. Andhr., 119; Lisboa, U. PI. Bomb., 227 ; Balfour, Cyclop., 
11., 44. 

Habitat.—A weak-stemmed, trailing plant, covered with soft hairs and 
scattered prickles, found in the hotter parts of India from Bengal to 
Penang, also in Ceylon. 

Fibre,—Lisboa mentions this plant in his list of those yielding fibre, 
but beyond observing that the fibre from the bark is strong, he gives us 
no information on the subject. 

Food.—According to Balfour the leaves $re used as greens. 

H. tetraphyllus, Roxb.FI. Br. Ind., I., 341. 

Syn' H. CANARANUS, Miq. ; Bamia TETRAPHYLLA, Wall. I Abelmosohus 
IKTRAPHYLLUS, Graft.; \. WaRREENSIS, Dais.; RrEBENNUS CAN ARAN ys, 
Alefeld. 

Vern .—Rdn-lhenda, Mar.; Ong-kd-to, Burm. 

References.— Roxb., FI. Ind., Ed. C.B.C., 5 29; Dul2. & Gibs., Bomb. 
PI., 19. 
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HIBISCUS 

tricuspiSo 


Habitat.—An erect, large, racemose, annual species, from 4 to 6 feet 
high, found in Bengal near Calcutta, and in Concan and Kanara. 

Fibre.—Is said to yield a tough fibre, regarding which, however, defi¬ 
nite information is wanting. 

Hibiscus tiliaceus, Linn . ; FI. Br. Ind343 ; Wight , Ic. } i. 7. 

Syn.—P artium tiliaCeum, W. & A. 

Vern.— Bola , chelwa, Bf.ng. ; Banid , or bar id, Orissa ; Belli~pata , Bomb, j 
Thin bant thengben, Burm.; Beligobel , bellipattd , Sing. 

References.— Roxb., FI. Ind., Ed. C.B.C., 522 ; Kurs, For. FI. Burm., /., 
126; Beddome , F/. .Sj/tf. Anal. Gen., 14; Gamble, Man. Timb., 42; 
Thysaites, En. Ceylon PL, 26; Dais. & Gibs., Bomb. FI., 17 ; Irvine, 
Mat. Med. Patna, 123 ; Hunter, Orissa, II., 175> App. VI; Lisboa, U. 
Pi. Bomb., 15, 194, 227 ; Christy, Com. PI. and Drugs, VI., 33 / Foyle, 
Fib. PL, 261; Watt, Hibiscus in Sel. from Rec. of Govt, of Ind., Rev. & 
Agri. Dept., 1S89, 273 ; Indian Forester, XII., 329 ; XIV., 269. 

Habitat.—A much branched bush of the Coasts of India, Burma, and 
Ceylon. Particularly plentiful in the Sundarbans, and on the river banks 
of Burma. The ease with which this plant might be propagated over 
wide tracts of swampy country, where little else will grow, should afford a 
powerful incentive to an effort being made to utilise the fibre it affords. 

Fibre.— Dr. Watt, in his paper on Hibiscus already referred to, writes 
of this species that it “yields a useful fibre, extensively employed locally 
for cordage. It is said to gain in strength when tarred. Roxburgh’s 
experiments with this fibre gave the following results : —A line broke when 
white with a weight of 4ilb, after being tanned with 62ft, and after having 
been tarred with 61 Bd. A similar line macerated in water for 116 days 
broke when white with 40ft, tanned 55ft, and tarred 70IB. These obser¬ 
vations are of great interest, for, of the other fibres experimented with by 
Roxburgh, the majority were rotten after maceration, and no other fibre 
showed so marked an improvement for cordage purposes when tarred. 
English hemp and Indian grown hemp, treated in the same manner, were 
found to be rotten, and Sunn-hemp broke with 65II), and Jute with 6oIb. 

. The powder of endurance under water is, therefore, a point of great im. 
portance. 

The fibre is readily separated from the green or unsteeped branches, 
the work of preparation being less tedious than applies to the other fibre- 
yielding plants of this genus. It appears to be well adapted for making 
ropes, mats, and possibly paper (Cameron). The fibre seems highly suit¬ 
able for the paper trade," and immense quantities of it might be conveyed 
in boats to the paper mills of Bengal.” 

Medicine.—The bark is used in medicine. The root is also said by 
Irvine in his Materia Medtca of Patna to be febrifuge, and employed in 
the preparation of embrocations. 

Food.—Forster states that the bark is sucked in times of scarcity when 
the bread fruit fails. 

Structure of the Wood.—The wood is only employed in India as fuel. 
It is said to be used in Tahiti, however, for planking and building light 
boats. 

H. tricuspis, Batiks; FI. Br. Ind., I., 344. 

Syn.—P aritium tricuspe, G. Don. 

Vern.— Gurhul, Hind 

References.— Roxb., FI. Ind , Ed. C.B.C., S26 . Furs, For. FI. Burm., /., 
126; Gazetteer, Mysore and Coorg, /., 57. 

Habitat.—A tree, introduced from the Society Isles, cultivated in 
gardens in Bengal and the North-Western Provinces, 
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Hides and Skins. 


Fibre.—A strong bast-like fibre is obtained from the inner bark of the 
trunk, and branches. A sample produced at Bangalore was prepared 
by steeping in water for 13 days ( Cameiori ). 

Hibiscus vitifolius, Linn . ; FI. Br. Lid., I., 338. 

Syn. Hibiscus obtusifolius, Willd. ; H. truncates, Roxb . ; II. serra- 
tus. Wall ; H. cuspidatus, Edgew, 

Vern. Ban-kdpds , Beng.; Karu-patti, Tel.; Bhdradvuji, 'vanakdrpdsa. 
Sans. 

References. -—Roxb., FI. Ind., Ed. C.B.C.; 52s ; Kura, Paper on Burmese 
Mora, tnjourn. As. Soc. of Bengal, 1874,XUJI, Pi t. //., 108 ; T/iwnites, 
En. Ceylon PI., 26 ; Data. & Gibs., Bomb. FI., 20; Elliot, FI. Andhr. x 
67 ; U. C. Dutt, Mat. Med. Hind., 294,322; Cross, Bevan and King’, 
R^p- on Indian Fibres, 41 ; Indian Forester, XIV., 269 ; Gazetteers '. — 

fxviii 6 ^ C °° rgi / • , 57 ; Bomb ' XV ‘> N.-W. P., I., 79; IV., 

Habitat. A common, herbaceous bush, in the jungles and brushwoods 
of the hotter parts of India, from the North-West Provinces to Ceylon. It 
bears l ar gj~> yellow flowershaving a deep rose purple eye at the base of the 
corolla. The leaves are often much perforated by insects. Kurz, in the 
paper quoted in the references, describes it as common along borders of 
fields, in shrubberies, rubbishy places round villages, &c., also in dry 
forests, all over Burma from Chittagong and Ava down to Pegu. 

Fibre. — The bark yields a strong silvery fibre. 

HIDES & SKINS. 

* . \ aarn e Hides commercially comprises the raw, dressed or tanned, 
skins of the cow, bullock, or buffalo, while the term Skins is applied to 
those of goats, deer, and animals other than horned cattle. For a full list 
of these the reader is referred to the articles on Furs and Skins. 

aZL T slii olu > Tam - : Tnl ‘ TEL - ; 

Re CVc^ Ce // P r d \? CS ‘' 3 .t s P°ns, Encyclop., 1757; Balfour, 

R<'ports • AVnlr ‘Y n f ra \T M ur W D l °f Admi Oration, /., 36 o ; Settlement 
N '» W \ P -> 171 > Ltibbulporc, Central Prov., 87; 

Hid The n ^ade''n m t a hes be undlr tb^ P heading.^ 

and has e^S^gTy MW.J3 £%£ T’T^sk 

commenting on this m his Review of the Sea-borne Trade Returns 
fur 1874-75. writes ; The trade is in the hands of a few Muhammadans 
(Hindus will not deal in hides by reason of religious prejudices) and some 

Thev e n?,X n A re / er r y Wea ‘ th y- for the ,ra de is a highly profitable one? 
They pu.chase hides jrom chamars, one of the lowest classes of the people 

«tt!e, and r e a p 6 arich harvest 
who do not hesitate evd-^" 0 ^* 1 M iat 11ls I s an unscrupulous class of men 
pastures for th’ S ' S l ™ a i “|y to poison cattle, while feeding in the 

poisonin'* hv it/?- -° f . th f e hlde > which is abandoned to them. ° Cattle 

authorities nas lon*?^, ' S !? act f Profession, to which the attention of the 
little effect as vet S a? 0 " d Wlth a view to its suppression, but with 

exported frorn In ' - on siderabteproportion of the cattle whose hides are 
neldecUfo? thV r? i • VCry year > die from preventible causes, such as 

H 268 13 "° l ' ° f his catde) ' drought ’ murrain ’ and 
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poison, and these beasts represent an actual loss to the country which out¬ 
weighs the value of the whole number of hides put together. ” There is 
jttle doubt that the same state of things'still prevails, and as the trade 
has much increased, it is to be feared that it must exist to a still cr rea ter 
extent. s 

On referring to the Inter-Provincial trade returns it is found that much 
the largest exporters, as far as hides are concerned, are the North-West 
Provinces and Oudh, and that next to these come the Panjab and Central 
1 rjvinces. Prom the two former numerous dressed hides are exported, 
owing to a considerable and increasing tanning industry, especiallv at 
Cawnpcre. 'I he Panjab and Central Provinces, on the other.hand, supply 
principally the undressed material. The hides (raw and dressed) exported 
from the North-West Provinces are nearly all sent to Bengal; the skins 
which are for the most part undressed are sent to Madras. Bombay 
imports the greater part of its hides, both raw and dressed, from the 
Central Provinces, its raw skins from Rajputana and Central India, and 
its dressed skins from Madras, the Panjab, Rajputana, and Central India, 
lne followmg quantities of hides and skins, dressed and undressed, con¬ 
veyed by road, rail, &c., from the provinces named, in 1886-87, may be 
given tor the sake of compaiison:—North-West Provinces and Oudh 
maunds, Panjab 1,69,086 maunds, Rajputana and Central India" 
67,705 maunds (principally skins), Mysore 62,511 maunds, Nizam’s 
territory 51,036 maunds. Central Provinces 42,351 maunds (principally 
undressed hides), Sind 21,148 maunds, Berar 17,738 maunds. Besides 
these sources of supply, Bengal, Madras, and Bombay yearly send larcre 
consignments to their respective capitals and ports, Bengal alone supplv- 
“Jg 3>33>44o maunds of dressed hides to Calcutta. During the same year 
the following were the imports by road, rail, and river, of hides and skins 
into the principal shipping towns: Calcutta 8,24,459 maunds, Madras 
4,19,094 maunds, Bombay 74,423 maunds, Karachi 51,261 maunds Of 
its hides Calcutta obtained 25,32,412 in number from Behar, 23,07,100 
from Bengal, 11,48,864 from the North-West Provinces, and smaller 
numbers from the other districts above named. 

A review of the coasting trade for the same year shows that Calcutta 
imported 40,637 cwt., and exported 47,671 cwt. Madras imported 53,308 
cvvt., and exported 48,45° cwt. Bombay imported 33,274 cwt., and ex¬ 
ported 4,441 cwt Sind imported 1,032 cwt., and exported 25,080. Burma 
unported 3,765 cwt., and exported 7,523. On analysing these figures it 
will be found that the principal part of Calcutta’s imports consists of raw 
^ fr ° 1 ? 1 othcr . P°rts within the Presidency, the greater part of those of 
Madras also consis ed of raw hides from British ports within the Presidency 
1 7.353 cwt. of raw skins from Bengal, presumably to 
be tanned and re-exported as the more valuable Madras article. Of Boni- 
bays totaPimport of 33,274 cwt 26,422 cwt. consisted of raw skins from 
rJi ,(}’ e greater part of the coasting exports of Calcutta were 27,337 
Madra, a S ,ho Presidency, ami the raw skins to 

I ? referred to. Madras also sent 22,910 raw hides to other 
ports in the Presidency, while Sindh exported the large number of raw 

wer n e S uni°mpmtant? ned t0 Bombay ’ rhe coasbh & ex P°'ts of the latter port 

The Trans-Frontier trade has considerably increased during the oast 
few years, the argest source of hides being Upper Burma, of skins 
Kashmir and Nepal. The total Import tr.ida of bides for 1886-87 
was 95,186 pieces, 59,866 cwt., valued at R17.73.241, a very <r re at 
increase on the imports of 1881-82, which only amounted to 5J lakhs of 
rupees. That of skins for the same year (1886-87) was 71,103 pieces 
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5,040 owe., valued at 82,11,796, while the value of this import in 1884-85 
was only Ri,27,541. The very great increase in trans-frontier trade is 
mainly due to the large imports from Upper Burma, the Burmans having 
evidently discovered that, with increased facilities for intercourse and 
trade, their formerly valueless cattle hides might form-an article of large 
and profitable commerce. In 1881-82, the imports from Burma valued 
onI Y 3*j lakhs of rupees; last year they amounted to 13I lakhs, or more 
than §rds of the total trans-frontier hide imports. 

The Trans-Frontier export trade in hides appears to be decreasing; 
thus in 1884-85 it amounted to 824,093, in 1887-88 it was only 814,033, or 
lutle more than half. Ihe export trade in skins is a small and fluctuating 
one, and amounted to only 819,599 in 1886-S7. 

A review of the statistics, relating to the exports of hides and skins 
to Foreign countries, shows that a marked increase has taken place during 
the past ten or twelve years, due principally, during the last few years, to 
greatly increased^ activity in the skin trade, while that in hides appears 
to be falling off. Thus in 1887 the total value of exports amounted to 
R4>85,23,8 i 8, an increase of more than 100 lakhs of rupees on that of 
1877-78, which valued 83,75,68,878. The greatest increase is seen to be 
in the export of dressed skins, which has risen in value from 92 lakhs in 
1877-78, to 192 lakhs ten years later. The value of undressed hide 
exports increased 30 lakhs, and that of raw skins 10 lakhs, while the 
exports of dressed hides decreased 30 lakhs. 

Analysing these statements it is found that during the same ten years 
Rvalue of exports from Bengal, increased from 81,72,13,965 to 
f ; fr°m Bombay it decreased from 856,75,427 to 846,17,119; 

trom Madras it became during the same period very greatly augmented, 
namely, from 81,46,59,521 to 82,07,26,638, the total value having thus 
ecome very little short of that of Bengal; from Sind it increased from 4* 
o 9$ lakhs, and from Burma it rose from £ lakh to 14J lakhs of rupees, 
engal appears to have almost a monopoly of the export trade in raw 
hides and skins, while Madras, as might be expected from the excellence 
o its tanning, exports nearly all the dressed hides and skins. With 
reference to this, the most important export trade of Madras, the following 
passage from the Madras Manual of Administration, Vol. I., may be 
quo eel : 1 he tanning and export of skins have become of late years very 

^rge mdustnes m South India, and Madras dressed skins are well known 
and highly appreciated both in European and American markets. In 
tact, oouth Indian skins fetch so much higher a price than those shipped at 
other ports in India, that salted hides are sent from Bengal to be tanned 
and exported from Madras. The superiority of the Madras article is 
partly due to the fine quality of the bark used for tanning it, and partly to 
the superior methods of manipulation. The bark is obtained from a 
small shrub, Cassia auriculata (see Vol. II., 2 , 5 ), which grows wild all 
over the country and is in great demand.” 

rhat I h! r ? ln 'tV < i the T? rkets t0 ' vl ? ich these exports are shipped, it is found 

m SIS s! 1 . ‘vr>v. “a*". >■“* »w> 



Vonina ~ . :r T Ior writes : " 1 he British Consul at 

hi h- ? „ *^ e f e was a decline there in the price of Calcutta 

favour Jnu are . a e £^ to be of inferior quality and are gradually losing 
for the * n ^is case matter is of some impedance, 

-; J0T " °* kides to Italy has been a large trade, and it seems to be 
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declining.” The statement is confirmed by statistics, for, since 1885-86, 
the exports to that country have decreased from 36-96 lakhs of rupees, 
to 19*27 lakhs in 1887-88, and 19*14 in 1888-89. Smaller quantities are 
shipped to many other countries, including France, Germany, Belgium, 
Greece, and Egypt, but doubtless a great proportion of the immense con¬ 
signments to the Umted Kingdom are reshipped to continental ports. 
In the case of dressed hides the only direct importer of any consequence 
is also the United Kingdom, which receives an amount valued at 860,40,222 
out of a total export valued at 860,58,092 

On the other hand, Indian raw skins areimported in much the greatest 
quantities by the United States of America, which, in the yti ar under con¬ 
sideration, imported a quantity valued at 827,22,314 out of a total ex¬ 
port of 30 J lakhs. 

Of dressed skins the United Kingdom again receives much the largest 
proportion, valued 81,52,07,141, out of a total of 81,92,08,570, and the^ 
United States of America comes next with an import valued at 19 lakhs. 
Thus in the year under consideration the United Kingdom alone import¬ 
ed Indian hides and skins, dressed and undressed, to the value of 
&3>36,50,155, out of the total export of 84,85,23,818. 

The foregoing short account of the present state of the hide and skin 
trade in India shews that a steady increase is taking place, especially in 
the industry of dressing skins. There seems certainly to be a large and 
profitable field for this branch of Indian trade, and it is to be expected 
that the acknowledged expertnees in manipulation of the tanners of South¬ 
ern India may enable them, with improvements in the methods ot prepa¬ 
ration, to supply skins of such a quality as to still further increase the 
present great demand. 

For a description of the methods of preparation and respective eco¬ 
nomic values of various Skins, the reader is referred to the article on that 
subject, and for similar information regarding hides to that on Leather. 

Hitlg, see Ferula alliacea, Boiss ., Vol. III., 333. 

Hippion orientale, See Enicostema littorale, Blurne , Vol. III., 245. 
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HIPPOPHAE, Linn.; Gen. PI. , ///, 204 . 

A genus of dioecious shrubs or small trees belonging to the Natural Order 
Elasagnacea*:, and comprisirg two species found in Europe and North Asia, 
both of which are natives ot India. 

Hippophae rhamnoides, Linn.; FI. Br. Ind. f V., 20j; 

The Sea Buckthorn [Eueagnacile. 

Syn, Hf ppophae tibetana, Schlecht . 

Vern. — Dhiirckuk, tdrwd, chuk, chum a, N.-W. P. ; Kdla btsa, bant phut, 
amb, tswak, kando, tserkar , start u, rnilcch, ?niles, silts, rill , tsannang, 
**uky tsarapy sirvia, tarrti, ham:a nicchak ( fruit, tirlcd), Pb ; Star-bu , 
I'lBETAN. 

References. Brandis, For. FI., 3X8 ; Gamble, Man. Timh ., 317 ; Stewart, 
! 'S ; ('Leghorn, Punjab Forests, 151; Aitckison, FI. Lahoul 
(Lm Soc. Jour., A., 75), also FI Kuram Valley , 92; hid. For AY., 4 • 
Balfour , Cyclop //., $5 • Smithy Die., 67 ; Treasury of Bot., 592. 

Habitat.—A thorny shrub, or small tree, met with in the inner t ract of 
the North-West Himalaya, and Western Tibet, chiefly in moist, gravelly 
stream-beds, from 7,000 to 15,000 feet.; distributed to Afghanistan and 
westwards to North and Central Asia. 

Medicine.—The small sour fruit is prepared as a syrup, and is believed 
by the natives of many parts to be a valuable remedy for lung complaints. 
Stewart mentions it as thus employed by the Tibetans. 
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Food.—The small intensely acid fruit may be made into a good jelly, 
which Aitchison describes as really excellent when prepared with half its 
weight of sugar. It is, however, only eaten by the natives in certain localities; 
thus Longden mentions it as eaten by the natiyes of Kanawar as a 
sort of chatni, while Aitchison remarks that in Lahoui it is not employed 
at all as an article of food. Smith, in his Dictionary of Economic Pla/its, 
erroneously describes it as acrid and poisonous. 

Structure of the Wood.—Heartwood yellowish brown, mottled, moder¬ 
ately hard,close-grained. Weight 38 to 54B) per cubic foot ( Ga??iblc ). In 
the dry almost treeless tracts of the Inner Himalaya it is very valuable as 
a fuel and charcoal-supplying plant; indeed, so much is it esteemed in these 
districts, that, as Cleghorn mentions of Lahoui, it is considered village 
property. The thorny branches are also employed, piled up, to form 
hedges or fences. 

Hippophae salicifolia, Don.; FI. Br. Ind ., V. f 203. 

Syn. —H. conferta. Wall. 

A considerable amount of doubt may be entertained as to whether this species is 
really distinct from the former. The vernacular names of the two are identical, and 
the parts of the plant are similarly employed for economic purposes. Thus Stewart 
only recognises H. rhamnoides, while Atkinson arid Baden Powell describe 
only H. saliciiolia, giving the same vernacular names, habitat, and uses. Hooker, 
though acknowledging the two species, remarks, “different as this plant looks in its 
ordinary condition lrom H. rhamnoides, I expect that it will prove a form of that 
plant, due to the moister climate which it affects,” an opinion which was also pro¬ 
mulgated by Brandis in his Forest Flora. As most modern writers, however, have 
agreed in separating the two species, the following facts may be given as most prob¬ 
ably referable to this form 

Vern. Ashuk, Nepal ; Lhdla, Bhotan, Lepcha ; Surc/i , Bassahir ; 
Sjirch, suts , kdld bis, tserdkar (Baden Powell), dhur-chuk, tarwa-chuk, 
chuma , Pb. 

References.—-Brandis, For. FI., 387 ; Gamble, Man. Tivib., 3i f 7; Foyle, 
III. Hun. Bot. 323/ Baden Powell, Pb. Pr., 272,582; Atkinson , Him. 
D:st., 3/6 ; Indian Forester, V., 186 ; XI., 4 ; Balfour, Cyclop., II., 85 ; 
Settlement Report, Kangra , i63 ; Gazetteer, Simla, 12. 

Habitat.—A willow-like shrub, from 10 to 20 feet in height, found 
in the I emperate Himalaya, from Jamu to Sikkim, between the altitudes 
of 5,000 and 10,000 feet. 

1 Medicm e . r T he fruit is mentioned by Baden Powell as being em¬ 
ployed, like that of the former species, in cases of lung disease 

Food ;~ 1 he ri P e i kuit forms a good jelly or syrup, when prepared with 
sugar, when unripe it is very acid and unpalatable. 

Structure of the Wood.—The thorny branches, cut and dried, are em¬ 
ployed to make piled-up hedges, and also as fuel. 

Hips, see Rosa canina, Linn. Rosacea. ; Vol. VI. 

HIPTAGE, Gar In.; Gen. PI., /, 2 jS. 

A genus of climbing or sub-erect shrubs, or trees, belonging to the Maipi- 
GWACK.-g, and embracing five tropical Asiatic species. r If MALprOHrArg* 

Hiptage Madablota, Garin. : FI. Br. Ind ., 1,418; Wight, III.,/. 

Syn. Molina racemosa, Lamk. • G^ertnera racemosa, Roxb .; Banis- 
^enoalensis, Linn.; B. UNICAPSULARIS, Lamk.; B. TETRAPTERA, 

madmalti, mddhavilatd. Hind.; Madubhi , madubhluta , 
madhavuata,bos-anti, Brno.; Boromali, Uriya; Shempati, Nepal,* 
A\ta-lugala, N.-W. P.; Endra, chopar, benkar, khnmb, chubuk, churi, 
l, K am Pti» C. P.; Hal admail, Mar.; Mudhavi Uge (Elliot), vadla 
y* ra ta, p6ti.v idla, Tbl.; Ati muktamu. Sing. ; Mudhavi, Sans, 
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The Wild Hog. 


(J .Murray.) 


References.— Roxb., FI. hid ., Ed. C.B.C ., j/fo; Brandis, For. F/., 44; 
Kura, For. FI. Burnt., /., 173 ; Gamble, Man. Timb., $8; Stewart, Pb. 
PL, 30 ; Rheede, Horl . F/., 59; Elliot, FI. Andhr., 1 7, /09, 757, 

; Moodeen Sheriff, Supp. Pharm. Ind., 154; Mat. Med . of Madras, 
70 ; U. C. Dutt , Mat. Med Hind., 308 ; Murray, PI. and Drugs, Sind, 
68; Atkinson, Him.Dist., 306,739; Indian Forester, VI., 240 ; XIV., 
39T ; Balfour, Cyclop.. II., 86 ; Works of Sir W. Jones, V., 123 ; 'Journal 
A. H.Soc. of hid . XIV., 33 / Gazetteers :—N .-W. P., I., 79 ; IV., Ixix 
Bombay, XV., 428 ; Mysore and Coorg, I., 58 ; II., 7. 

Habitat.—A common climbing shrub with beautiful and fragrant 
flowers, found in the hotter parts of India, Burma, and Ceyfon. 

Medicine.—The leaves are esteemed useful in cutaneous diseases, and 
the juice is specially mentioned by Moodeen Sheriff as an effectual 
insecticide, and a valuable application in scabies. 

Special Opinions.- § “ Useful in chronic rheumatism and asthma.” 
(Surgeon-Major J. M . Houston, Ttavancore.) 

Fodder.—The leaves are said to be eaten by cattle ( R. Tho?npson). 

Structure of the Wood.—Red in the centre, ybllowish white in the outer 
portion'; moderately hard. 


Hirudo, see Leech, Vol. IV. 


HOG. 


Is the name applied to different animals of the family of pigs or Suida. 
Besides the numerous domesticated varieties, India has, according to 
derdon, two species of wild pig, each representing a different genus. The 
first of these is the Indian Wild Hog or Boar, Susindicus, belonging to the 
genus Sus, Linn. ; the second the Pigmy Hog, Porculia salvaniat of the 
genus Porculia, Hodgson! Blyth has described what he believed to be 
three new species of the former, which he found in Tenasserim, Ceylon, and 
the Andamans, and has designated the two las. Sus zeylanensis and Sus 
andamanensis. A's the only species of importance or interest economically 
is the Sus indicus, it alone, together with the domesticated pig, Sus scrofa, 
Linn., will be treated of in this article. 

Vern.— Stir, jcingli sur, siiwnr, bad or bura janwar sur-ki-charbi) , 

Hind. ; Varaha , Beng. ; Paadi, Gond ; Dukkar, £omb. ; Dukar, Mar.; 
Pandi, Tel.; Handi, mikka, jewadi, Kan.; Tan-wet, Burm. ; Walura> 
Sing. 

References. — Jordon , Mammals of India , 247; Stcrndale, Mammalia of 
India, 416; Pharm. Ind., 284; O'Shaugnessy, Beng. Dispens., 690 • 
Spons, Encyclop ., 1366 ; Balfour, Cylop., II. > 92, III., 211; Collin, Hides 
and Leather in Bevati's Brit. Manuf. Ind. Scries, 41 : Bomb. Gazetteer , 
All., 31 . 

Habitat.—The wild hog is found throughout India, from the level of 
the sea to an altitude 12,000 feet, wherever there is sufficient shelter, 
either of long grass, low jungle, or forest. It varies in abundance in 
nmerent parts, but wherever it exists it does much damage to the crops 
1 he following passage from .the Bombay Ga ***** Vol. XII., may be 
quoted, ns bearing on this : “ The Hog, of all wild animals, causes most 

f the ^vator Though much like the domestic village pig, hi 
differs from him widely in Ins habits A pure vegetable eater, he is most 
dainty in his tastes. He must have the very best the land affords, and 
while choosing the daintiest morsels, destroys much more than he eate 
Sugarcane, sweet potato, and other roots, juicy millet, and Indian corn 
stalks are his favourite food. A few years ago herds of wild pig were 
found everywhere, but their numbers are now much smaller. From tht 
border hills they still sally at night to ravage the crops in the neighbour 
hood, but are no longer so destructive as they were . . . Though compara¬ 
tively few are left, herds of fifty and upwards are still occas'onally seen.”" 
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Kurchi or Conessi Bark. 


^ HOLARRHENA 
(j. Murray.') an tidy S enterica. 


HOLARRHENA, Br.; G e n. PL, II., 70S. 

A genusof trees or shrubs with white flowers, belonging 1 to the Natural Order 
Apocynaceje, comprising seven or eight tropical Asiatic and African species, of 
which two are allowed, by the Flora of British India, to belong to India 
and Ceylon. 

[ Wight , ic., it. 1298; Apocynace;£. 
Holarrhena antidysenterica, Wall.; FI. Bh. 2nd., III., 644; 

Kurchi or Conessi Bark. 

Syn.—H olarrhena C'odaga, G. Don. ; H. pubescens, Wall. ; H. ma- 
laccensis, Wight; Echiies antidysenterica, Roxh. ; Wrightia 
antidysenterica, Grail.; < honemorpha? antidysenterica, G. Don . 

Vera.— Kureyd, kaureyd, karvu-indarjou , hat , karra , ka» ra , kora , kura, 

. kiiar, kari, karchi, dhudi, (indrajab= seeds). Hind. • Tita-indarjou, 
kurchi, (indrajab^ seeds), Beng. ; Hat, Ko-L ; Hat, Sant At, ; Dudcory, 
Assam ; Madmandi, Garo, Cachar; Indrajao (seeds), kai-bij (bark), 
kirra, karingi, Nepal; Dudhali, dudhkuri, Michi ; Samoh a , girchi, 
Gond. ; Lis an-til, as-ufir, inderjan tulkh, indrajab, BehaRi ; Knur, 

. kucr, dura, moriya, N.-W. P. ; Kachri , Oudh, Kumaon ; ftewar, 
koeva, kogar, kawar, kura (Bazar seed —indarjau), Pb.; Karv<i-ind nr j ou , 
fandhra kura, dola kura, Dec., Bomb, j Kadu-indra-jou, kudd, Mar. ; 
hadvnndarjou, kuda, dhowda, hathaha, hath, Guz .; Kashcppu-vc:pi¬ 
laris',':, kulap-pdlai-virai (seeds), Tam.; Chedu-kodisha-vittulu, amkiidu- 
vittulu (Moodeen Sheriff), istardku pdla, vistardku pula (Eljjot), | 
amkudu-vittum, palahndsa, Tel. ; Beppale , Kan. ; Kaipa-kotakap.^dla- 
vitta, Malay. ; Letonkgvi, letou-kgyi, B urm. ; Kutaja, kalinga indray- 1 
ava ( — seeds;, Sans. ; Lasdnul-aasdfirul-tnurr, Arab. ; ^afdne-kun- 1 
jashkc-talkh, ind ar-jav e-talk h, tukhme-ahare-talkh , Pers. 

References.— Brandis, For. FI., 326, t. 49; Kura, For. FI. P' rrtl rj r c., 
183 ; Beddomc, FI. Sylv., Anal. Gen., XX., fig. 6 ; Gamb; e Ma’nTimh’ 
263 ; Dalz. & Gibs., Bomb . FI., 145 ; Stewart , Pb pi rf . j v** 
Cat. Pb. and Sind PL, 88 ; Mason, Bunr. and Jts plntll 
Elliot, FI. Andhr., U, 198 ; Pharm. Ind , 137 , 45^ • Ainsli f Mat Ind * 

1 88 ; Q'Shaughnessy, Beng Di^ sp 54 f Moodeen Sheriff, Sutp. 
Pharm. Ind., 1SS i f • C. Dutt, Mat. T cd . Hind., 192,300, 307 ; Dv- 
mock. Mat Med U. Ind., 2nd Ed if . S . Arjun, Bomb. Drugs, 8? ; 
Murray, PL and Drugs, Stnd f U9 . Irvine, Mat. Med., Patna, 40, 50, 
62; / o£., Ajmyr, . Flemings, Med. PI. & Drugs, in .4 s- Res., 

XI., 10 • iV> L j n dig . Drugs., Bengal, 123 : Atkinson, Him Dist 

e 3r3, 739 ; Drury , U. PI, 245 ; Lisboa, U. PL Bomb,, 101 ; Birdvoood, 
Bomb. Pr., S4 ; Christy, Com. PL and Drugs, IV., 27 ;V, 72 , VI, 96 ; 
Indian Forester, III., 203 ; IV., 228 ; X., 325, XIII., 121; XIV., 112 ; 
Ind. Agric., Aug. 24th, 188 A ; Kew Off. Guide to the Mus. of Ec. Bot., 
96; Forest Ad. Rep. Ch. Nagfore, 1885, 32; Rcb. by Conservator of 
Forests, S. Circle, Madras ; Gaeciteersi — Bombay, XV., 438 ; Orissa, II., 
*59> 18 /, App.IV.; N.-W. P., /., 82; IV., Ixxiv ; District Manual , 
Trichinopoly, 80 ; Settlement Reports, Kdngra , 22 ; Cent . Prov., 39. 

Habitat. A small deciduous tree, with a pale bark, native of the Tropi¬ 
cal Himalaya, from the Chenab westwards, ascending 103,500 feet, extend¬ 
ing throughout the dry forests of India to Trnvancore and Malacca. 
Great confusion existed for years as to the identity of this plant, and in 
• India the drug was adulterated with, or mistaken for that obtained iroin a 
species of Wrightia, a plant medicinally inert. For this reason the very 
valuable medicinal bark and seeds have fallen irrfh undeserved disrepute. 
In the Pharmacopceia of India, p. 433. an interestir g account by Wight 
of the origin of this confusion between Wrightia and Holarrhena, will be 
found From this it appears that the mistake was originaliv due lo 
Linnaeus who, in preparing his Flora Zeylonica , found a specimen of 
what was then known as Neriuin indicum siliquis angustis, in Herman’s 
.Herbarium, To that plant he subjoined as a synonym Rheede’s Coda- 
gapala, a continental and widely different plant, reported even at that 
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early time to be possessed <?f great medicinal virtues as a remedy in 
dysentery. On the strength of this report he named the double, or spurious, 
species, Nerium antidysentcricum. 

This formation of one species from types of two different genera was not 
correctedtill Brown in iSr*9 published his revision of the ApocYNACEyE. Her¬ 
man’s Ceylon species vas then assigned to the new genus Wrightia, under 
the name of W. zeylaiuca, Br .,and R heeded Malabar plant fell into another, 
new genus, Holarrhena becoming H. antidysenterica. About the same time 
Roxburgh, while v riting his Flora Indica , prepared drawings of three Apo- 
cynous trees, ope Nerium tinctorium, Roxb., which Brown referred to 
Wrightia, another of Echites antidysenterica, the Codagapalaof Rheede,and 
the Holarrhena of Brown and the third, Alstonia, which Roxburgh also 
placed in Elites. In his description of these species he commented on the 
confusion between these plants, and expressed it as his opinion that the bark 
of the Nerium (Wrightia) tinctorium was gathered and sold as Conessi bark, 
and thus had given rise to the disrepute into which that medicine had even 
then fallen. The distinction between Holarrhena antidysenterica and 
Wrightia tiuctoria, tomentosa and zeylanica lias; thus been made for nearly 
ipj years, yet notwithstanding this fact confusion has always existed 
between them, and still exists in th£ works of certain Indian writers, the 
species of Wrightria being accepted as identical with Holarrhena. To the 
native drug-collectors these plants are, however, quite distinct, the bark of 
W. tinctoria being professedly the chief adulterant of Conessi. As the 
error here indicated is one seriously affecting the reputation of the true 
drug, 2nd contracting the extent of its employment, the following short 
account of the distinctive characters of the two genera, may be given :— 


WRIGHTIA. 


HOLARRHENA. 


(1) Corolla not inore than twice 

the length the calyx, 
mouth surrounded by a 
corona or teeth. 

(2) Stamens inserted within the 

mouth of the corolla, an¬ 
thers protruding, twisted 
and surrounded by the 
corona., 

(3) Seeds straight, oblong, com¬ 

pressed with a coma of h «irs 
at the base, the apex being 
pointed and naked. 


(1) Corolla three or four times the 

length of the calyx; moutt 
naked. 

(2) Stamens inserted at the bottom 

of the tube and therefore nut 
protniui?.g* 

(3) Seeds linear, oblong, compre^’d, 

concave, with a coma of hai rs 
on the apex. 


Dr. Dymock, alluding to the confusion of Wrightia with Holarrhena, 
remarks that the barks maybe distinguished pharmaceutically ; the stem- 
bark of Holarrhena, he says, is thick and dirty white or buff coloured, its 
root bark reddish-brown and nearly smooth ; ‘the stem-bark of Wrightia 
is reddish-brown, and nearly smooth,.the root dark brown or nearly black, 
and both are Jess bitter than those of Holarrhena. 

In Alstonia, a genus which has also been confused with the preceding, 
i se f^ s are attached to the fruit in the middle, and have a coma of hairs 
at both extremities. 

Oil. 1 ue seeds yield about 30 per cent, of a fixed oil, of a greenish 
yellow colour and having a peculiar odour, but bland to the taste. The 
tl eV Q 4 f , mpbell mentions this seed oil as being used medicinally by 
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Indrajau or Indrajava Seeds. {J. Murray). 


Medicine. The baric both of the stem and root and the seeds are 
amongst the most important medicines of the Hindu Materia Medica the 
former being considered a powerful antidysenteric, while the latter have 
ascribed to them astringent, febrifuge, antidysenteric, and anthelmintic 
properties. By Arabian and Persian writers the seeds are considered 
carminative and astringent, valuable in pulmonary affections, tonic, lithon- 
iTiptic, and aphrodisiac. Both seeds and bark enjoyed at one time a 
European reputation, but probably owing to confusion with, or adul¬ 
teration by, the cheaper and comparatively inert species of Wrightia, thev 
are now almost entirely neglected. The Pharmacopeia of India classes 
Holarrhena amongst the non-ofricinal drugs, but reports favorably on its 
therapeutic qualities; indeed, Indian writers on therapeutics and materia 
medica, generally, are unanimous in recommending the drug. U. C. Dutt 
Med A ic £> ^ ve . s the Principal methods of prescription 
a (ESTw,.^ US and Sanskrit w riters, from which it appears that 

nrenrenarert frn^l, eX ? r T ed r JU,Ce i. 3 co, PP OUIld decoction and confection 
' d from the bark ; from the seeds a compound powder and a fer- 

mented liquor. An oil for external application is also made by mixing a 

^l ‘ " °.v he ba j k> 3 nuniber .? f astringent and aromatic substances in 
small quantities, and sesamum oil. The Revd. A. Campbell in hU Fm-n 
me Products of Chutia Nagpore, writes: « The bark, dried and ground is 
rubbed over the body in dropsy. The fruit is applied in snake-bi^ to allav 
swelling and irritation, and the seeds yield a medicinal oil.” Mi- J f> 
Dutt prefers for administration a watery extract of the root-bark in doses 
of about three grams in combination with half a grain of opium Dr I 
Dyrnock mentions that the root-bark alone is employed bv the natives I 
of the Goa territory and the Konkan. This selection of the root-bark 
fi ^ u powerful antidysenteric part of the plant appears to be con- I 

firmed by several of the special opinions quoted hereafter. The Ind-an 
Medical Gaectte, it>S6, Vol. /., J52, states that during the cattle plague 
epidemic at Backergunge ihe.seeds were extensively employed, being sup- 
P° s , ed ., to P k 0SS ,? SS “ rta,n specific virtues, but the resul.s ire not given As 
both the bark and seeds contain a basic substance (Wrightinf or Cones- 
?* s . eems to be . the lm portnnt therapeutic constituent, it appears 

parts of the h nlant T l T ,ant,tat,ve analysis of the different medfcinal 
whkVi.M h i ui b< c m ? de ’ so that it might be finally decided 
of a chenn mf H St / a f Uab e- SuCh f ana lysis might result in the discovery 
of a cheap method of separation of an antidysenteric, and possibly anti- 
a, ’ d antl pcriodie alkaloid of very considerable value. Dr, ’.Varden 

a: 

Dose 10 to 20 grains thrio f; - P^Pfation than any other. 

(Surgeon-Major #. Sanders, Chittagntg )? “ I usc^he diction fn 
dysentery with excellent >» /o.r, ^ me accoctiun in chronic 

“ Useful ^in chrome 6 dysentery 5 antt d^arrhce^ ’M^rreo^fii/ '• ^ u ^, na ^- 
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advantage in dysentery among prisoners V ( Surgeon R. D. Murray, M.D., 
Burdwan). “ Decoction of bark is very valuable in dysentery 39 (Bolly 
Chunder Sen , Teacher of Medicine). “ The bark of H. antidysenterica 
called kurchi is useful in dysentery, given as an infusion in doses of 
from I to 2 ounces ” ( Surgeon E. S. Brander , M.B ., F.R.C.S.Edin ., Rung• 
pore). " Koorchee bark is used in cases of dysentery ; it may be adminis¬ 
tered together with opium, ipecac., tanriic acid, &c.” ( Surgeon J. 

Ffrench Mullen , M.D., Saidpore). “ Almost a specific in chronic dy¬ 
sentery even if there be sloughing of the mucous membrane. The de¬ 
coction is useful in cases of piles, bleeding, or otherwise. The seeds are 
given in the acute stage of dysentery whether accompanied or not by 
fever ,J {W. Forsyth , F.R.C.S., Ed in.. Civil Medical Officer , Dinajpore). 
“ Have used the decoction of the bark largely in dysentery after the acute 
stage with satisfactory results ; also in chronic diarrhoea ” (Surgeon C. H. 
Joubert , Darjeeling ). “ I seldom use ipecacuanha in dysentery in my 

practice now. If the decoction of the bark be used in acute dysentery it 
should be given in 2 oz. doses with a little opium every two hours or so. 
But the alkaloid Kurchiene is very efficacious in the acute stage of dy¬ 
sentery 99 {Surgeon K. D. Ghose , Bankura, Bengal). “ There is nothing to 
remark, in addition to what has already been noted, regarding this useful 
remedy except to point out that in a hoemorrhagic, sub-acute, and chronic 
dysentery, it should be prescribed. In ordinary acute inflammatory dy¬ 
sentery this remedy should not be employed; kurchi, in common with every 
other active astringent, should be avoided in the early stages of the disease. 
The indiscriminate use of this drug in every stage of dysentery and 
diarrhoea has, in my opinion, led many practitioners, both European and 
Native, to doubt the efficacy of this medicine. It is a most useful remedy 
when prescribed with judgment 99 (Civil Surgeon R. G. Mathew, Mozuffcr• 
pore). “ Used in chronic rheumatism ” {Surgeon-Major J. J 1 . L . Ration , 
M.D., Salem). “The seeds in doses of 1 to 2 grains are useful in the 
diarrhoea of young infants, and as a tonic in cases of emaciation and 
general debility in doses of 4 to 5 grains. A combination of the seeds, 
old cotion, and honey is used by the natives as a local application to the os 
uteri in cases of inflammation of the uterus ” [First Class Hospital As¬ 
sistant Lai Mahomed, Hoshangabad, Central Provinces ). “ 1 can also 

bear testimony to the effects of this remedy in dysentery, especially in 
children 99 ( Surgeon-Major P. N. Mookcrjee , Cuttack , Orissa). “The 
decoction of the bark is very useful in acute and sub-acute dysc. tcry. In 
chronic cases, however, I found it fail, in two instances, like other me¬ 
dicines. The bark must be used fresh from the tree” (Assistant Surgeon 
Shib Chunder Bhattacharji , Chanda , Central Provinces). “ I can with 
great confidence add. my testimony to the value of this remedy in dysen¬ 
tery. I use a decoction of the bark with or without Ipecac.; and I have 
always found the result most satisfactory. It is specially useful in acute 
cases after large doses of ipecac, given in the early stage of the disease 
and is largely used in charitable dispensaries and hospitals ” (Civil 
surgeon S% M. Shtrcore , Moorshcdabad). “The decoction in 1 ounce 
doses, as well as the fluid extract of the bark of the root, in doses of 10 to 
20 minims, has been frequently used in dysentery, haemorrhagic as well as 
chronic (Assistant Surgeon Nundo Lai Ghose, Bankipore.) “ Have 
employed the decoction of the bark in ounce doses in dysentery with very 
good results 99 (Surgeon D. Picachy , Purneah). 

Trade.—Dr. Dymock states of Bombay ; “The bark and seeds are 
both articles of local commerce. Value, bark Riw per maund of 37-^Ib5 
seeds R25 per maund of 37 Jib.” 

Fodder. — In the Panjab the leaves appear to be used as fodder (or 
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A Ceylon Holarrhena. 


(J. Murray.) 


HOLIGARNA 

Arnottiana. 


litter)? (Stewart). The Conservator of Forests, Panjdb, confirms this 
fact, writing" that it is a fodder tree in the Kangra District. 

Structure of the Wood.-— White, soft, even-grained, weight about 40D) 
per cubic foot. It is largely used for carvings, especially at Saharanpur 
and Dehra Dun; in Assam for furniture; in South India for turning. 
Hamilton mentions that beads made of the wood are worn round the neck 
in Assam as a charm. 

Holarrhena mitis, Br.; FI. Br. Ind., HI., 645. 

Vern. Kiriwalla, kirri-waUa-gass, Sing. 
e erences•— Beddome, FI. Svlv ., Anal. Gen., i6r ; Gamtle, Man . Timb ., 
u En \Ceylon PI. , \g 4; Balfour, Cyclop ., 11 ., 93 . 

to i 500 feet A me dium-sized tree, found not uncommonly in Ceylon up 

Structure ofthe Wood.—White, close-grained, soft, in structure rescin¬ 
ding that of H. antidysenterica. Weight about 351b per cubic foot. It is 
employed in Ceylon for fine wood-work, especially for inlaying. 

HOLBCELLIA, Wall.; Gen. PL, I, 42. 

Hclbcellia latifolia, Wall-; FI. Br. Ind., I, 108; Be'rberideje. 

Var. z» latifolia. 

^JSt^StmSSuS^. £,W/ -' Stauntonia lat.folia. Wall. 

Syn.—n. angustifolia, Wall. • Stauntonia angustifolia, Wall. 

NEPAL; Fro ” chadik > Lepch a ; Domhyetn , Bhutia ; Gophla, 

ren 5 eS, 1 T^ Ww f 0 '»» H f. n ' 304; Treasury of hot., I., 594 . 

f . H f abltat r *r’ A , ch m ber found in the Himalaya, alt itude 4,000 to 0,000 
feet, from Kumaon eastward to Bhutan, also in the Khdsia Hills: and in 
Upper Assam at low elevations. 

Food.—Produces a large, edible fruit. 

Holcus Sorghum, Linn. 

The Greater Millet, or Juar, see Sorghum vulgare, Pers. 

HOLIGARNA, Ham. ; Gen. PL, I, 425. 

sev.te^l|te! sbel5 " g!i « tothe AnacArd.ace*, and comprising 

Holigarna Arnottiana, Hook. f. ; FI. Br. Ind., II, 3 6; Anacar- 

oyn.—H uligarna longifolia, Wt. & Am. 

h “ l8 /r> »-‘lgert. Mar.; Kagira, kutugen, Kan. 

Refeie n ces.-J>rfrf ;mt , FlSj ,,.. t . lC , 7 , Gav:He, Man Timb.,_ n 2 ; 

V P, BombSS Iso >St! GrahaVl ‘ CaL Ji ° mb - PL> 41 s Lisboa > 

Ko^souThtaVTs.'" 1 " Sl ° Ut branCheS ’ ° f thC WeStCrn GWt3 * fr ° m 

, n fZ r : Sh 'r Be ^ 0me ? la , tf -' sthat “a very acrid black juice is obtained 
varnish ” * nwl ' which ^ used by painters, and as a black 

r,c/f!o !iC N e ’ T 'T he ‘? UIT aml “ ARK are emplbved medicinally (Beddome'■ 

Li:i. aasr* " E “ d,% ' ** —» »«—* 

Structure of the Wood.-The tree is given by Lisboa in his List of 
Ini Z u i H f TO W °° d 8rc - v or ye'lowfsh-brown, close-grtTned, 

but soft^ It is stated that in some parts it is used for house and boat- 
buildmg. Beddome writes that he has never seen it used, but has heard 
that it is employed for similar purposes. m 
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Holigarna Grahamii, Hook./. (;not of Kurz ); FI. Br. Ind.,II., 37; 

’ [ Wight, Ic /. 235 ; III, /. i8 5 . 

Syn. —Semecarpus Grahamii/ Wt , ^ 

References.— Gamble, Man. Timb., H 2 ; Dali, & Gibs., Bomb. FI., 52 
Lisboa, U. PI. Bomb., 55 ; Bombay Gazetteer, XV. {K an a r a), 481. 

Habitat.—A tree 20 to 30 feet in height (80 to 100, Kdnara Gazetteer , 
l. at.), found in parts of the Western Peninsula. ..... ... 

Oleo-resin.—The trunk and fruit-rinds yield a black viscid juice similar 
in properties to that obtained from H. Arnottiana. . .. 

Structure of the Wood.—Although Lisboa mentions this in his list of 
timber trees, he says that its wood is not known to be of any value. 

H. Helferi, Hook, f ; FI. Br. Ind., II. } 37 - 

Reference.— Kurz, For. FI. Burm.,315. 

Habitat.—A tree with robust branchlets, frequent in the tropical forests 
of Martaban, Tenasserim, and the Pegu Yomah. 

Oleo-resin .— <( It yields a black varnish 99 (Kurz). 

Structure of the Wood—“ Heavy, brown, soft, close-grained, perishable, 
and soon attacked by xylophages.” (Kurz)* 

H, longifolia, Roxb.; FI. Br. Ind., II., 37. 

Vem .—Barola, Bbng. ; Hulugiri, hiilagiri , Bomb.; Sudra bibo. Mar. ; 
Holeger, Kan.; Khreik, Magh.j Ske-chc, Burm. 

References. — Roxb ., FI. Ind., Ed. C.B.C., 267; Kurz, For. FI. Burm., 
315; Gamble, Man. Timb., 112; Mason, Burma and Its People, 514; 
Drury , V . PI. , 246 ; Liotard, Dyes, app. ix. ; Watson, Report on Gums, 
22, 32 : Balfour, Cyclop., II., q 3 ; Treasury of Bot., I., 504 ; Burm. 
Guo., I., 134 ; Bombay Gas., XV., 71. 

Habitat. — A tall tree, native of Eastern Bengal, Chittagong, and Pegu. 
The Bombay form seems most probably to be H. Arnottiana, Hook.f. 

Gum-resin. -A resinous highly acrid and poisonous juice is obtained 
from the trunk and fruit-rind which on drying forms the well-known black 
lacquer varnish. Mason states that it is used by the natives of Burma 
to varnish shields, and for other similar purposes. The prepared juice is 
imported from Manipur to be employed for lacquer-work. 

Medicine.—Morton states that the fruit and bark arc employed medi¬ 
cinally, but require to be prescribed with caution, as they aie apt to give rise 
to dangerous symptoms. He makes no mention, however, of their thera¬ 
peutic properties, nor does further information regarding this appear to be 
available. 

Structure of the Wood.— Grey with yellowish streaks, soft. E ,f our 
mentions it as be : ng employed for house-building and making beams, w *’e 
Drury states that it is used for making small boats. Other authors regau 
it as useless. 
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Holly, see Ilex, p. 327. 

Hollyhock, see Althaea rosea, Vol. I., p. 200. 

HOLMSKIOLDIA, Retz.; Gen. PI, II., 1156. 

[Verbenaceje. 

Holmskioldia sanguinea, Rets.; FI. Br. Ind., IV., 596; . 

Syn. —Holmskioldia pubra, Pers.; Hastingia coccinea, Smith; H. 

Scan dens, Roxb.; Platunium ru bru m, Juss. 

Vern. —Rul tolia , Kumaon. 

References. — Roxb., FI. Ind., Ed. C.B.C., 480; Brand., For, FI., 370 ; 
hurt, Far. FI. Burm., II, f 257. 
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The Entire-leaved Him. (J. Murray.) 


HOLOSTEMMA 

Rheedei. 


Habitat*—A straggling shrub of the Sub-Tropical Himalaya from Kuma- 
on to Bhotan, ascending to an altitude of 4,000 feet; found also in the 
Prome Hills. 

Fodder. —See Vol. III., 429. 
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KOLOPTELEA, Planch .; Gen. PL , Ilf 35*- 

Holoptelea integrifolia, Planch. ; FI. Br. Ind., V., 481 ; Wight, Jc., 

[/. 1968; Urticace.e. 

The Entire-leaved Elm. 

Syn.—U lmus integrifolia, Roxb. m ■ 

Vern.— Papri, dhamna, kunj, karanji, chilbil , cliilmil, kumba , kunja ndli, 
kandru, begana, Hind.; Karinji, Gondj Karanjel, JKurku ; Papar, 
kanju, Kumaon; Pdpri, khulen, arjdn, raj din, kachdm , Pb. ; Chill a, 
Banda ; Wawali, Mar. ; bachi-marum, Tam.; Nandi, navili t 

nali,pcdda-nowlieragu, Tel.; Rasbija , Kan.; Thapsi, Mysore, Coorg ; 
Kalddri, Hassan; Mynukseit, Burm. ; Dadahirilla, S ing. 
References.—/?^., /r/. / ;? tf., jffrf. C.B.C., 263; Brandis, Ear. FI., 431S 
Kura, For. FI., Burm., II., 473 ; Beddome, FI. Sylv., t. 310 ; Gamble , 

' Man. Timb342; Dais. & Gibs., Bomb. FI., 238 ; Grab. Cal. Bomb., Pi., 

644 • 

Habitat.—A large, spreading, deciduous tree, met with on the outer 
lower ranges of the Himalaya from ]amu to Oudh, ascending to 2,000 
feet; also from Banda and Behar to Travancore, and from Pegu to Mar¬ 
taban. It is often planted in North and Central India, and prefers a dry, 
sandy or shingly soil. 

Oil.—“ An oil is expressed from the seed in the Mclghat” (Gamble). 
Fodder.— See Vol. III., 414. 

Structure of the Wood.—Light, yellowish grey, moderately hard, no 
heartwood. Employed for building purposes, cart making, &c.; also for 
carving, but its durability is uncertain. It is much utilised for fuel and 
for making charcoal. 

HOLOSTEMMA, Br. ; Gen. PI., II., 760. 

A small genus of the Asclepiade^e, consisting of twining glabrous shrubs, 
with large purple flowers. There is only one Indian species. 

[597 AsCLEPIADEiE. K 

Holostemma Rheedei, Wall.; FI. Br. Ind., IV., 21; Wight , Ic. } t. 

Syn.—H olostemma fragrans. Wall.; H. Brunonianum, Royle; H. 
Adakodien, Roem & Sch.; Ascleimas annularis, Roxb.; Sacrostem- 
ma annulare, Roth. ; Gomphocarpus volubilis, Herb. Ham. 

Vern.— Apung , Kol. ; Apting, morou raak (Rev. A. Campbell), 

S antal ; Tultuli , sidori, dudurli, BomU. ; Tulatule, sidodi. Mar. ; Pal ay 
kirai, Tam. ; Pala kura pdla gurugu, istara kula, Tel. ; Ada modien , 
ada kodien, Malay, 

References. -Roxb., FI. Ind., Ed. C.B.C., 2s3 ; Dais. & Gibs., Bomb. FL, 
148; Graham, Cat. Bom. PI, 121; Rheede, Hort. Mai., IX., i. 7; 
Campbell , Cat. Ec. Prod., Chutia Nagpur, No. 7573 ; Elliot, FI. Andhr 
142; Dymoch , Mat. Med. W. Ind., 2nd Ed., 52c; S. Arjun, Bond. 
Drugs 200 . Drury, U. PL, 246; Lisboa , U. PL Bomb., 165, 233 ; Rovle , 
IL. Him. But., 276, t. 66; Royle, Fib. PL, 3o6; Indian Forester, III., 
237 ; Balfour , Cyclop., II., q 6 ; Treasury of Bot., L, S94 ; Gazetteers : — 
Mysore and Coorg, /., 5 6; Bombay, XV., 438 ; N.-W. l\, IV., Ixxiv. 
Habitat.—An extensive climber, met with in the forests of the Tropical 
Himalaya from Sirmore to Sikkim at altitudes of from 3,000 to 5,000 feet ; 
also in the Deccan Peninsula from the Circars and Kandra southwards, 
and in Pegu and Burma. 

Fibre.—The plant yields a tibre about which very little information is i 
available. Lisboa, however, describes it as fine and silky and adapted ! 
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for cordage and paper-making. Royle states that it attains its best con¬ 
dition after the rains. 

Medicine.— Rheede first drew attention to the medicinal virtues of the 
Root, mentioning its value as an application for .^ophthalmia and 
“ dimness of vision ” (presumably that form due to keratitis). Dymock 
writes regarding its utilisation in Western India : “ The roots are used as 
a remedy for scalding in gonorrhoea, and, beaten into a paste, are applied to 
the eyes in ophthalmia. In diabetes, the root rubbed to a paste, is given in 
cold milk. In spermatorrhoea the dried root, with an equal quantity of 
the root of Eriodendron anfractuosum powdered, is given in 6-massa doses, 
with milk and sugar, twice daily.” Ihe Revd. A. Campbell describes it 
as employed in decoction by the Santals, as a remedy for cough, and also 
for orchitis. 

Food and Fodder.—The leaves and flowers are eaten as a vege¬ 
table in parts of Bombay. Campbell mentions that the leaves are similarly 
employed in Chutia Nagpur, and that cattle eat the plant. 


HOMALIUM,; Gen. Bl., /., 800 . 

A genus of the Samydace.^e, of shrubs or trees, which comprises 30 species, 
scattered over the tropical regions of nearly the whole globe. Of these, 11 or 
12 are Indian. 


Homalium tomentosum, Bth.; FI. Br. Bid ., II., 596/ Samydaceie. 

Syn. — Blackvyulli a tomentosa, Vent.; Brandis, Burma Catalogue, 1862, 
No. 58 ; B. spiralis. Wall., Cat., 4897, partly. 

V era.— My a ukchyaw, B u R M. 

References. Brandis, For . FI., 243 ; Kura, For. FI. Burnt., /., s3i ; 
Gamble , Man. Timb .. 207 ; Indian Forester, XII., 73 ; Balfour, Cyclop., 
II. y 96 ; Bunn. Gaz., I., i3o. 

Habitat.—A large deciduous tree of Chittagong and Burma, growing to 
a height of 80 to 90 feet, with a clean stem of from 40 to 50, and a 
girth of from 8 to 10 feet. The bark is fine-grained, of a pale greyish- 
green colour, and marks the tree very distinctly and unmistakably. 

Structure of the Wood.—“ Brown, with dark-coloured heartwood, very 
hard, heavy, and close-grained; splits in seasoning” {Gamble). “Light 
yellow, turning pale to greyish brown ; very heavy (average 58ft per cubic 
foot), very close grained, but of unequal fibre; rather soft, taker, a very fine 
polish ” (Knrz). It appears to be durable and susceptible of a high 
polish, and is said to be employed for making the teeth of harrows, and to 
be particularly adapted for furniture-making. Dr. Romanis, the Chemi¬ 
cal Examiner for Lower Burma, gives an analysis in the Indian Forester, 
Vol . XII y from which it appears that the wood is peculiarly rich in 
mineral matter. The ash of the sapwood contained 39 per cent, of 
potash, 38 percent, of lime, and 13 per cent, of phosphoric acid; while 
that of the heartwood contained 12 per cent, of potash and 72*88 per cent 
of lime. 


Ho zeyianicum, Benth . ; FI. Br. Ind., II., 596. 

Syn.— Bi.ACKVVKLLI A ZEYLANICA, Gardn. ; B. TETRANDRA, Wt.y Ic., t. 1851. 
vem. — Liang , Sing. 

References. Beddome, FI. Syh., 2T0; Gamble, Man. Timb., 20}; 
Lnu\rtes, F.r.. ( ylon PL, 79, 410 • Trimen, Cat. Cey. PL, 37 ; Lisboa , 
W U ' Pl \ Bomh -> 81 * Bicliau Forester , III., 23 ; VIII., 41S . 
riamtat A tree of from 40 to 50 feet in height, not uncommon imthe 
orests of Malabar up to an altitude of 4,000 feet, and in the moister parts 
or Ceylon up to 3,000 feet. 

Structure of the Wood.—Both Thwaites and Beddome describe this 
very strong and valuable for building purposes. 








mi mr/fy 



Products of India. 




Honey and Bees’-Wax. 


(J. Murray .) 


Hominy meal, see Zea Mays, Linn.; Gramineje. 

HOMALONEMA, Schott f Gen. PL, III., 983. 

A £enus of robust herbs belonging to the Aroide/E, which comprises about 
20 species, natives of Tropical Asia and America. Of those indigenous to India, 
only one is of economic value. Schott and also Englergive the genus as 
Homalomena, but the Genera Plantarum adopts the form here given, viz., 
Homalonema. [nero. II., 333 ; Wight., Ic., t. 803 ; Aroideje 

Homalonema aromaticum, Schott; Engler , in DC. Monog. Pha- 

Syn.—C alla aromatica, Roxb., FI. Ind., Ed. C.B.C., 63 o, 

Vern.— Kuchu gundubt, Beng. * 

References.- O'Shaugknessy, Bcng. Dispens., 625 ; Drury, U. PI., 247 • 
Balfour, Cyclop., II., 97 • Treasury of Bot., I., 595, 

. .Habitat. A herb which when cut diffuses a pleasant aromatic scent: 
indigenous to Chittagong, 

Medicine. -The large rhizome, which is invested with the old withered 
leaf-scales, bears numerous white, long rootlets issuing from its surface, and 
is said to beheld in high estimation by the natives as an aromatic stimulant, 

HOMONOIA, Lour. ; Gen. PL, III., 322. 

. i^ CnUS °? s * lrubs belonging to the Euphorbiace/E, comprising 
two Indian species. r 0^0 -0 ^ * 

rr ... L ; Eufhorbiace.e. 

Homonoia riparia, Lour.; FI Br. Ind., V., 455 ; Wight., Ic., t. 

Syn, Adelia neriifolia, Roth. ; Ricinus salicinus, Hassk. • Spa- 
thiostemon salicinus, Hasik.; S. javense, Blumc.; Hematosper- 
mum salicinu:.!; Baill. ; H. neriifolium and riparium. Wall. • Cpo- 
TON SALJCILIFOLIUS, Geiscl. ' 

V ^ n ‘T ¥ ho i a ruis * Nepal j Mongthel, Lepcha ; Kut-alluri, Mal. (S P ) 

* ,G°ND.j Kand a gar, Klmaon; Jeljambu, Kurku ; Taniki, 

1 EL.; Momaha, yae-ta-kyee, yac-ta-gyiben, Curm. 

References.-^., FL. Ind., Ed. C.B.C., 744 ; Brandis, For. FI., 445 : 
Awre, For. FI. Burnt., II., 401 ; Beddotne, Fl. Sylv., t. 212 ; Gamble 
Man. Timb.,364; Thwaites, En. Ceylon PI:, 273 ; Dalz. & Gibs., Bomb. 
aH' 1 * Gfuh., Cat. Bomb. PL, 185; Trimen , Cat. Cey. PI.,‘82: 
Atkinson, Him. Dist., 817; Indian Forester, III., 2O4; Gazetteers •— 
Bombay, XV., 443 , N.-W. P., IV., Ixxvii . 

Habitat.-—-A small rigid evergreen shrub, found on the rocky and stony 
river-beds of the Sikkim Himalaya at an altitude of 1,000 to 2,000 feet; also 
T ^ ssam ’ 1 ie Khasia Hills, and southward to Burma, Tenasserim, the 
Andaman Islands, and Bundelkhund, and in the Deccan Peninsula from 
ie Ivonkan southward. It is also common in Cevlon up to an elevation 
ot 2,000 feet. " 4 

i St ™ ctllre , of Wood.—Grey or greyish brown, moderately hard 

close-grained. Weight 40a per cubic foot. 

HONEY AND BEES’-WAX. 

» LiOney lb the saccharine substance obtained from the honeycomb of 
i pis mellinca and other species of bees, an enumeration of which the 
* re ^ rre ^ article “ Bees,” Vol. I., p. 434 - The saccharine 

matter is gathered by the bees from the nectaries of many species of flowers 
and is sucked into the crop, where it undergoes certain chemical chancres 
the cane sugar or saccharose of the nectar being converted into “ invert ” 
sugar, a compound of dextrose and laevulose. According to certain 
chemists, this conversion of cane sugar is complete, leaving none in the pre¬ 
pared honey, while others contend that cane sugar is always present. This 
difference of opinion probably arises from the samples examined having 
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been of different ages, as it seems likely that a certain amount of change 
may go on after deposition in the comb. 

Bees’-wax is a secretion elaborated within the insects’ body from the 
saccharine elements of the honey, which, extended in plates from beneath 
the rings of the abdomen, and mixed with certain impurities, pollen, &c., 
constitutes the comb or framework of. the nest. 

Vern.— Shahad, madh. \va x=mbm, Hin,d. ; Madhu, inoahu, wax 

Beng. j Sahut, Bkhari ; Saht, shahd , Pb. ; Polie, C. P.; Shahad, wax=» 
m6m, Dec.; Mada, wax —Mar. {'Madh, wax=»mf«, Guz.; Ten, 
wax= mosshnkku, Tam.; Tine, wa \ = mainam, Tel. j Jinn, \va x = jncna t 
Kan.; Tin, xm\ — me zhuka, Malay.; Piyd-ye, wax = phayonii, Burm. ; 
Pdni, wa \~itti, Sing.; Mad.hu, mdkshika, wax = madhujam, Sans.; Aasl, 
aaslun-nahal, wa x—shama, Arab. ; Shakad. angabin , wax = mo'm, Pers. 

References.— Hooker's Himalayan Journal, /., 20/ ; II., J< 5 , 276; Pharm . 
Ind., 277 ; Ainslie, Mat . hid., I, 172; O'Shaughnessy, Beng. Dispens., 
684; Moodeen Sheriff , Supp. Pharr,:. Ind., 172 ; U. C. Dutt , jWW. Med* 
Hind., 277 ; S. Arjun, Bomb. Drugs, 177 ; K. L. Dey , Bengal Drugs, 7/, 
Irvine, Mat. Med., Patna, T02 ; Johnston, Chemistry of Common Life, 
Ed. Church, ;7<? ; Spoils, Encyclop., 1127, 2042; Balfour, Cyclop., //., 
(*?; ///., /050; Davis , on the Trade.and Resources of the Countries 

on the N.-\V. Boundary of British India, Af>p. ccxiii; Special Reports 
from :—Conservator of Forests, S. Circle, Madras ; Com. of Settlements 
and Agric., Punjab , /#PJ; AVr. owd Agric,, Bengal; Collec¬ 

tor of Cuddapah Dist., Madras ; Collector of Trichinopoly Dist., Madras ; 
Chief Commissioner , Burma ; Govt, of Madras, Madura Dist. ; Dir. of 
Land Rcc. and Agric., Assam; Settlement Reports: — Jubbulpore, 87 ; 
Hoshungabad, 285 ; Bhundara ; 20 ; Chanda , /op; Nimar, 1225; Upper 
God ax cry, 40 ; Montgomery , 24 ; Gazetteers : — Hazara, i 3 ; Montgomery , 
2j; Bombay. VI., 53 ; XV (Kanara), Pt. I., 104-106 ; Manuals of Admi¬ 
nistration, Madras, I., 3 14, 36 1; II., 24; District Manuals: — Coimba¬ 
tore, 5 ; Trichinopoly, 16. 

Source, Collection, &c.—Honey is a very plentiful wild product over 
the greater portion of India,but is obtained artificially from domesticated 
bees, only in the hills north of the Panjdb, and in certain districts of Burma. 
The following passages from reports published by the Governments of the 
several Provinces and Presidencies, also from Gazetteers and other sources, 
may be given, as indicating the annual amount procured, the methods of 
collection, and trade in honey and wax in the different parts of the Empire. 

Madras .—“The hive bee of Europe (Apis mellifica) is unknown in 
South India. There are four species of wild bee which attach their combs 
to branches, or .place them in crevices of rqcks or ruins. A. indica and A. 
floralis are migratory, moving especially to localities where any plants of 
the Strobilanthes genus are in flower. A. nigrocincta remains in the 
same spot throughout the year. A small variety of this species is known 
as the ‘ Mosquito Bee* frequenting the plains and rocky hills throughout 
the Presidency The quantity of honey in its nest is small and not of 
good quality. The fourth species, A. dorsata, or the ‘ Rock Bee/ is twice 
as large as A. indica. The honey is collected by jungle tribes who are 
familiar with the localities which the swarms frequent and refuse to leave.” 
Regarding the Cuddapah district, the Collector writes : “ Honey is collected 
in the forests in almost all the taluks and is sold at Rz£ to R4 a maund. 
1 he wax is here sold at R15 a maund. The right to collect honey is either 
farmed out or managed under amane by the Forest Department. In 1 887 
and 1888, 243ft valued at R35 were collected by the Department, and 
840ft valued at R29 by license.” The Collector of Trichinopoly reports 
that honey is generally collected in the mountainous and thick jungles, 
such as those of the Pachamalais, the Marnagapuri, and the Korlavur 
hills. In the District Manual it is mentioned as one of the principal 
products of the Pachamalai hills. 
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Honey and Bees-wax. 


(J. Murray .) HONEY, 


In a memoir by the Revenue Department on the Madura District the 
following occurs : “ Honey is collected to a large extent in the Saduragi and 
Varshanad hills, and to a small extent from the trees on the plains. A 
measure of honey costs between 12 annas and Ri. The Conservator of 
Forests, in an interesting report furnished in July 1889* writes : ‘ Honey and 
wax are forest products, and are either farmed out or collected depart- 
mentally, but in reality only a small portion of the quantity actually pro¬ 
duced ever reaches the market ’ The following return has been furnished 
for South Arcot : I. Collected by Department. — In 1884*85, 1,484ft of 
honey valued at R7C-12-7, 840& of wax at R360, or a total of R436-12-7. 

In 1885-86, 171ft of honey, R21-4-5 ; 29ft of wax, R103-0,—total R 3 W 5 - 
In 1886-87, 793ft of honey, R82-3-8; 209ft of wax, R80-1-U,—total 
R163-1-7. In 1887-88, 244ft of honey, R35-1-S ; 61ft of wax, R26-11-0,— 
total R61-12-8. In 1888-89, 409ft of honey, .R61-2-6; 57ft of wax, 
R24-10-11, — total R85-13-5. 11 . Collected by private consumers and pur~ 

chasers .— In 1885-86 and 1886-87 the sum annually realised by leasing out 
the right of collecting honey and wax wasR8o; in 1887-88, R47 was 
obtained-from this source for 1,120ft honey and 560ft of wax. The total 
amount realised by the Department during five years for honey and wax 
was thus R985-15-8.” 

It appears from the foregoing that the amount obtained for the 
produce collected by the Department itself very greatly exceeded propor¬ 
tionately that obtained by the system of leasing out the trees. 

The quantity collected in South Coimbatore in 1888*89 was 1,192 small 
measures, and the revenue realised R264. The District Forest Officer of 
Tinnevelly reports : ‘ Three descriptions of honey are found in the forests, of 
which one is said to be' used only for medicinal purposes. The cost of 
collection of the other two kinds is eight annas per Madras measure, and 
the selling price Ri* 4, for the best quality. The total yield varies consi¬ 
derably, but including that from Zamin forests, it might amount to about 
1,800 measures in a good year/ In South Kanara, ‘bee-keeping is 
unknown; wild honey and wax are collected from the jungles, the combs 
being generally on large trees. The honey of the small bees is preferred 
for medicine. Honey is collected by Government agency at a cost of R1-6 
to Ri-14 a maund of 28ft. The quantity annually collected is 29 maunds, 
and is generally sold at R2-10 a maund/ ” 

hi the Central Provinces. —The Report on the Settlement of the Upper 
Godaveri District contains the following : “There are four different sorts 
of honey produced in the jungles of this district : (1) Kurra tench , (2) 
Moosur tench, (3) Tonudee teneh , (4) Pitvoar teneh, (5) Kunagole Un>'h, 
of which 1 and 5 are the most delicate, and the bees’ nests of the same 
(the former being found on branches, the latter in holes in the trunks 
of trees) yield good wax. 2 is also found in holes in trees, 3 in holes in 
the ground and ant-hills, while 4 is the honey r of the large bee the nests 
ol which are found suspended as large combs from lofty trees and rocks 
The wax of all is good and is collected by Gottehs and Kays, and sold or 
bartered to traders; and turmeric is sometimes employed to dye it yellow. 
The honey is not exported/’ A similar account is given in the Settlement 
Report of the Chanda District, in which it is, however, stated that the 
honeys above described as Nos. 3 and 4 are alone of importance A 
comb of the former is said to yield on an average about one seer of honev 
and two chittacks of wax; that of the latter, 10 seers of honey and 4 
seers of wax. The Report on the N imar District describes the Ratcnirh 
hill as a “ perfect hive of bees’ nests,” and further states that the honev 
and wax are collected by a class of people called Dhanook and Nahal 
who perform their dangerous work with great dexterity. Honey is also 
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reported to be plentiful and good in the Jubbulpore, Bhundara, and 
Hoshiingabad Districts. No information is available of the total yield of 
honey and wax in the Central Provinces, but from the foregoing accounts 
the production would appear to be very great. 

In Bengal .—-The Director of Land Records and Agriculture, in an in¬ 
teresting report on honey, states that the bee is never domesticated, but that 
a large amount of honey is gathered in the jungle and fields, especially of 
Chutia Nagpur and the Sanderbans. The men who collect it belong to 
the Bagdee caste, and are called mouldy's or “ honeymen.” The principal 
honey season commences in January and lasts till the end of March, but 
there is another less important season in April and June. The honey 
obtained in February is considered the finest, is known as dinhar modhu , 
and fetches a high price, while that collected in June is the worst. 

The average amount collected and sold by the hill tribes of Chutia 
Nagpur is about 150 maunds at R4 a maund; while about 5,000 maunds 
are sold annually at Naluah, Khorumpara Ghat, Khari, and Harwa, at 
prices ranging from R8 to Rio per maund. The preparation and sale of 
wax are incidentally referred to in the report,~but no information is given 
as to the extent of trade in that article. 

In Burma .—Honey -is found in large quantities in the jungles, and is 
collected and much used by the natives. No reports of the annual amount 
gathered are available. In the Amherst District, as in Madras, licenses 
are granted for the ri^ht to collect honey and wax. In the Tongu District 
wax is mentioned as being used in the manufacture of candles, and 
probably it is similarly employed in other parts. The report from the 
Chief Commissioner shows that in the greater number of the Burman 
districts bee-keeping is not known, but it appears that in the Thongwa 
District bees are domesticated and honey collected from their hives. 
Strettel! in his Narrative of Travels in Upper Burma describes a wild 
bee, which builds large nests suspended from ledges of rocks. The nest 
is conical in shape, 3 feet long, and as broad at the top. From these 
hives, he says, large quantities of honey are collected. For the curious 
wax-like Poon-yet of Burma,—see the articles on “Dammar,” Vol. III., 
p. 17; also “Poonyet, Vol. VI.” 

In Bombay. —The Gazetteers contain very few references to this pro¬ 
duct, from which it may be presumed that it is not collected by any means 
to the same extent as in Madras and the Central Provinces. Kandra , 
however, appears to differ markedly in this respect from the rest of 
the Presidency, for not only is honey collected to a large extent in that dis¬ 
trict, but a rudimentary form of bee-farming is carried on. The Gazet¬ 
teer contains an interesting description of honey and wax gathering, 
from which the following has'been compiled: Kandra! bees are said to 
be of four kinds, named in the vernacular togar-jeinn , tudali-jeinu , kol • 
jeinnu or kotti-hul/a , and nusarri-jeinu or misrt, of which the first is 
the largest and is described as particularly fierce. It builds its comb 
either on the upper limbs of the tallest trees (as many as twenty to thirty 
sometimes occurring on a single tree), or attached to precipitous cliffs, 
the sides of high bridges or houses, and similar inaccessible positions. 
This bee is specially fond of the nectar secreted by the flowers of the 
kdrviy a species of Strobilanthes, and always abounds in the neighbour¬ 
hood of these plants. Owing to the inaccessible position of the combs, 
collection is an extremely difficult and dangerous proceeding. It is 
effected during dark nights twice a year,—once just before the setting in 
of the rains, in April-May, and again in Octobcr-November, the honey 
of the latter period being known as the “grass harvest,” and that of the 
former as the “main harvest.” The combs are obtained from high trees by 
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means of bamboos, the branches of which are lopped off to serve as steps ; 
while from cliffs, bridges, &c., the honey is generally collected by a gatherer 
let down from the top in a basket or net suspended from a long rope. 
Though the method of collection is doubly dangerous from the inaccessible 
positions of the combs and the fierce nature of the bees, the harvest is a 
plentiful one, and well repays collection. One comb is said to yield on an 
average eight to fifteen “ beer bottles” of reddish-brown honey, and from 
one to two and a half pounds of wax. 

The second or tudabi bee is much smaller, and builds a small comb, 
only yielding from one to three “ beer bottles” of honey, which, however, 
is of superior quality and flavour. The combs of this variety ar£ found in 
the hollows of trees or old walls. The third or kol bee is still smallar, and 
its comb, which is built on thorn bushes or small plants, yields only about 
a tea-cupful of honey. The fourth or misri bee is said to be about the 
size of an ant, and to collect a honey much prized in medicine. It seems 
doubtful if this is in reality a true bee. 

The right to collect honey and wax is farmed out as in Madras, and is I 
productive of a fairly large but varying revenue, since higher bids are made 
in years when the Strobilanthes plants are in flower. In the four years 
ending 18S0-81, 819,140 were thus obtained, or an annual average of 
84,780. The estimated yearly outturn is about 568 cwt. of honey and 
290 cwt. of wax : the latter is nearly all sent to Goa, where it meets a ready 
sale for the manufacture of wax candles for the Roman Catholic churches ; 
while the former is nearly all sent to Bombay, selling at 1 to 4 annas the 
ordinary quart bottle according to quality. 

The system of bee-keeping pursued in Kanara, though rudimentarv 
and not extensive, is interesting as forming the only instance of its being 
evCn attempted south of the Panjab Himalaya, "it is carried on only in 
some of the small hill-villages, and the method is very crude. An empty 
earthen pot is placed mouth downwards in a white-ants’ nest, or, more 
rarely, in a hole made for the purpose, a small opening is made at one 
side, and the hive, thus completed, is left to take its chance of becoming 
the selected quarters of the bees. If bees do come and build, they are left 
unmolested for some time, after which the comb is extracted as carefully 
as possible, every endeavour-being made not to disturb the parts contain¬ 
ing the young. By these means the bees are not frightened, and generally 
stay on for a year or two. 

The honey thus obtained is principally employed for home medicine. 

A report recently received from the Acting Director of Land Records 
and # Agriculture contains the information that the honey collected in 
Kanara and sent to Bombay is purchased by grocers, who adulterate it 
with treacle, or syrup, and that Mahableshwar honey is much prized on 
account of its purity. 

In the Pa /*/«£'• ~Bee-culture is extensively carried on in the Murree 
hills, in thetahsil of Rawalpindi, in Hdzara, in "the Simla hills and in Kulu. 
In Hazara and the Pina: District the hive is constructed of mud, moulded 
in a cylindrical shape, about 3 inches in diameter at one end and 16 to 20 
inches at tin other, and some 15 to 20 inches in length. This is inserted 
by the bee-keeper into a hole in the wall of his hut, made to fit the larger 
end. He then closes it up from the inside of the house, with a sort of 
door made of grass and mud, and stops the smaller end also with mud, 
leaving only a small entrance hole, about 1 inch in diameter. Having thus 
prepared a hive, he, during the month of April, smears honey, green 
bangh , or a mixture of ghur and milk, over its mouth. This generally 
attracts occupants, which flying away return with a swarm, or shogjd thfs 
means fail, a captured swarm is shaken into the previously smeared hive, 
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During winter the entrance hole is closed at night, and the bees occasion¬ 
ally, but rarely, require to be artificially fed. The comb is generally 
ready for-removal in October or November, a process which is very simply 
accomplished by making a small hole in the back of the hive, and burning 
some old cloth, tobacco, or cowdung below it. The bees fly out by the 
external orifice and cluster round the hive, after which the whole back 
of the hive is removed and the comb extracted. A hive generally con¬ 
tains from 2 to 4 seers of honey and frorh \ to % seers of wax. These are 
separated from each other. The “ run ” honey is sold at from 2 to 3 seers 
a rupee, the uncleaned wax at 2 to 2 \ seers a rupee, or when cleaned at lib 
a rupee. 

Bee-keeping is carried on on a still larger scale in the Simla hills. Q. 
Q. MmniKen, Esq., Deputy Conservator of Forests, Bashahr Division,in an 
interesting communication on this subject, writes : ** The management of 
the bee is carried on in most villages as far up the valley ” (of the Sutlej) 
c< as Zipe and the Runang pass. The largest returns of honey and wax 
are obtained from the side valleys on the north and south of the river 
below Wangtu, where the rainfall is about 66 inches. In these valleys, 
houses one, two, or three stories high—are'especially kept for rearing bees, 
small recesses, 1 foot by 1 foot by 9 inches, being let in along the walls 
at 2 feet apa^t and closed on the outside by a wooden panel in which an 
entrance hole is made. A man is usually in charge of each house, whose 
duty it is, first, to prevent excessive swarming, which is done by giving 
each colony ample room, and sometimes by clipping the wings of the 
queen bee; second , to keep the apiary well stocked with early swarms, 
and to guard it against the attacks of bears, martins, hornets, wasps, 
and caterpillars. Stocking is effected by rubbing the inside of the recesses 
with a paste prepared from honey, white wild rose, roots of the Juiinea 
macrocephala ” ( dhup ), u and the petals and seed of the Pleurosper- 
mum Govanianum (espouse), which is said to be most attractive to the queen 
bee; but as sufficient swarms are not caught in this way, cylindrical boxes 
formed of two or three lengths of hollow trunks, 2 to 3 feet in circumference. 
Covered at the top, and with an opening on one side, are rubbed with the 
pabte, and set out in different places. 2 to 3 miles away, in order to catch 
new swarms, which, when established, are taken to the apiary. In Bashahr 
Proper, gurruhs are used instead of boxes. Besides these special bee es¬ 
tablishments, the zamindars have places in the lower parts of their houses 
reserved for the bees, and the boxes are sometimes used as permanent 
hives. It is bel eved that the Yung ” (the bee domesticated in the district 
extracts honey and pollen from almost every flower, except the 
mine (chumbih) ; that the honey from Plectranthus rugosus {behh\ is 
the best and purest, and that after a rainy night, if the bees return laden 
with honey from the flowers of Pyrus Pashia (shegul), numbers of them 
eat it and die ; but no precaution appears to be taken by the villager 
aga.ns this happening. It is also said that, when the bees hive coh 
lected honey and pollen from the male catkir r\ a S ili 'J 

of the honey in the comb is ouite bi tcr a the De ,°dar two-thirds 
made from April to J„l 7 is dA T' 633 ’ a , nd th *‘ h * h ( °"^ 

autumn store is of good quality * t"„ ^ “'-T' the 

f - ,. „ . 1/y ‘ , 1 ne honey is taken either at night or in 

is snrinklAd ai-innf n ° U - ^ ‘ jees * anc ^induce them to return water 
Plates • hilt if this n ° 1Se ln ade b y whistling and rapping on brass 

ter irniind he " ;' <F. " ^ oes p ot Answer, the queen, with the bees which < lus- 
ubirh 1 ’ T ’ S cloth or basket a nd returned to the hive, from 

ivn < w ^ • er ’ U th . r - combs on the outside of the recesses have been 
is loft * e f vln £ tll0se in the recesses for the support of the bees, and more 
> » umn than i n summer. It frequently happens that the bees 
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whose store has failed have to be fed during winter on a mixture of honey 
and fine buckwheat flour. 

" The honey is extracted by squeezing’ the combs 'over a -fine bamboo 
sieve, through which the honey drips into a vessel placed below, and the 
wax is obtained by boiling the comb, and whilst boiling skimming off the 
wax, and further refining it by straining, while it is liquid, through a thin 
. cloth. The refuse is about one quarter of the whole and is of no value. 
The yield of honey from an apiary is from 30 to 50 pucka maunds, and 
from a single hive 5 seers to i£ maunds, and from i seer to 5 seers of wax. 
About one-fourth of the annual produce is exported, and three-fourths 
consumed by the people.” 

In Ruin, bees are kept in the upper verandahs of houses in bee-hives 
formed of short lengths of the hollow trunks of trees, covered at the top, and 
with an entrance hole at the side. The insects thrive best in the highest 
villages, from which the flowery slopes above the forests are accessible. 
Honey is also obtained in many parts of the Panjab from the different 
varieties of wild bee, but no returns of the total amount annually collected 
are available. In Davies’ Trade Report of the Countries on the North - 
Western Border of India, 1862 , it is stated that more than 100 maunds were 
then exported from Kangraand Kuluto Ladakh and Yarkhand, and that 
a large quantity was also annually exported from Afghanistan to Turkish 
China where it was used in making t( Goolku?id ” or Preserve of Rose flowers. 

It seems possible that should such a system of bee-keeping as that 
just described be introduced into Bengal, Madras, and the Central Prov¬ 
inces, the amount of wax and honey collected in India might be very 
greatly increased, and bee-culture become an important industry. The 
demand for wax for several manufacturing purposes is very large, and not¬ 
withstanding the large amount produced in this country, the imports are 
considerable. It may be interesting in connection with this to give a short 
review of the trade during the past few years. 

Trade.—In 1875-76 the exports of wax were valued at R6,21,890, in 
1880-81 at R5,4.5,110, in 1885-86 at R4,77,230, and in 188S-89 at R4,20,959. 
The trade would thus seem to be falling off, but, perhaps, a larger amount 
of wax produced in India is now being used up within the country. The 
imports of foreign wax (excluding wax candles) were valued in 1875-76 at 
R2o,oio, in 1880-81 at R 1,45,467, in 1885-86 at R34,244, and in 188S-89 at 
R 99 » 2 7 2 > showing a marked increase. The exports of foreign wax are 
unimportant. 

The trade in honey is small and local. For the prices, &c., in different 
parts of the country, the reader is referred to the part of this article dealing 
with Source, Collection, &c. 

Preparation.—Honey is sold either in the comb, as t€ comb honev ” or 
as 4 run honey ” after extraction. This is ordinarily accomplished by 
cutting the covering off the cells, and allowing the honey to flow from the 
comb into a receptacle beneath, or by some method ui compression and 
straining. With improved methods of bee-keeping, which have lately 
greatly developed in Europe and America, it is possible, by a simple adapta¬ 
tion oi the principle of centrifugal force, to completely empty a comb n a 
tew minutes, without destroying the fine structure of the cells. The 
empty comb is then returned to the hive to be refilled. 

Commercial bees’-wax is of two principal kinds, yellow and white 
Yellow commercial wax is obtained by melting the comb^ after expression 
of the honey in boiling water. It rises to the surface, leaving a great part 
of the impurities behind, and is either skimmed off or allowed to cool in 
the form of a cake. This process is repeated till the desired degree of purity 
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is obtained. The addition of nitric acid to the boiling water accelerates 
the purification. White wax is manufactured from the yellow by rolling it 
into sheets or ribbons and exposing these to the bleaching action of the sun. 
By this means the surfaces ofithe ribbons are whitened, after which they 
are again gathered together, remelted and again made into ribbons, in 
order to expose a fresh surface, and this is repeated till the bleaching is 
completed. The same result may also be more rapidly effected by treat¬ 
ing the wax with sulphuric acid and bichromate of potash, when the liber¬ 
ated chromic acid bleaches the whole mass in a few hours. 

Food.—Honey is highly appreciated by the natives of many parts of 
India as an article of food. There seems to be little doubt, however, 
that certain kinds of honey, or honey collected from certain flowers, is more 
or less poisonous. This fact has long been recognised in India ; thus Ainslie 
writes of a peculiar dark greenish coloured kind, “ which, according to the 
Vytians, cannot be eaten with impunity.” In the Madras Quart. Journ. 
Med . Sc., Oct. 1861 , J99, Dr. Bidie also gives an account of a small 
quantity of honey, obtained from the jungle of Coorg, having produced 
symptoms of urtication, headache, extreme nausea, prostration, and in¬ 
tense thirst. Again, Hooker, in his Himalayan Journal, alludes to 
poisonous noney, mentioning that honey is much sought for in Eastern 
Nepal, except in spring, when it is said to be poisoned by rhododendron 
flowers, just as that eaten by the soldiers in the retreat of the Ten Thousand 
was by the flowers of R. ponticum. Strettel! also mentions that at certain 
seasons the honey obtained in Burma is poisonous. In the Panj 4 b Hima¬ 
laya honey is principally used in the manufacture of an alcoholic liquor, 
which the natives prepare by mixing one part with an equal quantity 
of water, and leaving it to stand for a year in a closed earthen vessel. The 
resulting liquor is very potent, a cupful is said to be sufficient to produce 
intoxication. 

Medicine.—Honey forms the basis of several very popular preparations 
and has long been an important vehicle for other medicines in the Hindu 
Materia Medica. By .Sanskrit writers new honey is considered to be 
demulcent and laxative, while, when more than one year old, it is said to be 
astringent and demulcent. Applied externally it is supposed to be a useful 
detergent. The Koran also, in the chapter on The Bee, contains the fol¬ 
lowing There proceedeth from their bellies a liquor of various colour, 
wherein is a medicine for man. ” In European medicine, however, it is em¬ 
ployed only as a flavouring agent in cough mixtures, gargles, confections, 
and in the preparation of oxymels. 

Wax, like honey, is supposed to be emollient and demulcent, and the 
white variety is sometimes prescribed in doses of ioto20grs. Its prin¬ 
cipal value, however, is in the preparation of ointments. A useful substitute 
for lard or simple ointment in India (where the latter is not only objected 
to from caste and religious principles, but also rapidly becomes rancid) 
is Ceromel, a mixture of one part of yellow wax and tour parts of honey. 

Domestic, Industrial, and Sacred Uses,—Honey is valued in India as an 
antiseptic, for the preservation of fruits, and for making cakes, sweetmeats, 
&c., which are required to keep for some length of time. A curious adapta¬ 
tion of this property is mentioned by Hooker as employed by the Khdsias. 
He writes, in describing their method of disposing of the dead : “ The body 
is burned, though seldom during the rains, from the difficulty of ob¬ 
taining a fire ; it is therefore preserved in honey (which is abundant and 
good) till the dry season, a practice I have read of as prevailing among 
some tribes in the Malay Peninsula. ” The reader will remember its extensive 
employment in ancient Egypt for the same purpose. Honey plays an 
important part in many of the ceremonial customs of the Hindus. Thus 

h. 359 







MINISr^ 



Pock Dammar. (J. Murray .) 


mixed with milk, curds, or clarified butter it is ordered to be given as a 
respectful offering to a guest, or to a bridegroom on his arrival at the door 
of his bride’s father. Honey sipping forms part of the marriage ceremony 
of certain castes, and one of the purificatory ceremonies is performed by 
placing a little honey in the mouth of a newly-born male infant. 

Yellow wax is employed for polishing floors, and in the manufacture of 
sealing wax, lithographfc crayons, and mastics. When bleached it is used 
to make candles, and for modelling figures, flowers, and other objects 
(Sports' Encyclop .). It is also employed, by calico-manufacturers and 
dressers, to impart a fine gloss to fabrics. 

For descriptions of Indian White Wax, Chinese Wax, and all others 
not the product of Bees, the reader is referred to the articles on Oils, Vol. 
V ; and Wax, Vol. VI. 

Hop, see Humulus Lupulus, Linn . ; Urticace.e ; p. 302. 

HOPEA, Roxb. ; Gen. PI., I,, 193. 

A genus of trees mostly resin-yielding, which comprises about ji Indian 
species. It belongs to the Natural Order Dipterocarpe.f, and is very nearly 
allied to Shorea. 

Hopea glabra, w. & A.,- FI. Br. hid., /., jog; Dipterocarpeje. 

Syn.—H opea Wightiana, Var. (i. glabra, Wight. 

Vern.— Kong, kongu, Tam. 

References. — Bed dome, Ft. Sylv., 96 ( described under H. Wightiana); 
Gamble, Man. Timb.,40 ; IV. & A., Prodr,, 85; Drury, U. PI., 248, 
Balfour, Cyclop., II., tor. 

Habitat.—A large tree of the Western Peninsula (Wight), of the 
Southern Carnatic at Tinnevelly ( Bcddome ). 

Structure of the Wood.—Beddome describes it as, par excellence*, the 
timber of the Tinnevelly district, a statement repeated and confirmed by 
Drury. 

H. micrantha, Hook./. ; FI. Br. Ind., 310. 

Vern Dammar~mata-lcooching, danimer batu , Malay. 

References.— Trans. Linn. Soc., xxiii., 160 ; A.DC., Prodr., XVI., 2, 
63 f ; Cooke, Gums and Gum-resins, 92 ; Smith, Die., 1 SO. 

Habitat. -A very lofty tree of Malacca, distributed to Borneo. 

Resin.—This tree, along with H. odorata, yields the Rock Dammar, for 
a description of which the reader is referred to the article on the latter 
species. Cooke states, however, that the resin of H. micrantha is darker 
and not so friable as that obtained from H. odorata. 

H. odorata, Roxb. ; FI. Br. Ind., 308 ; Wight, III., 88. 

The Rock Dammar of Commerce. 
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Syn.— Horr.A faginea, Ilort. Calc.; H. eglandulosa, Roxb. / H. de- 
CANDRA, Buck. ; H. WlGHTI \NA, Miq., not Of Wall. 

V ern. — Ti. eng a n, Bur m .; Ri -; ? do, A n d . 

References. — Roxb., FI. Ind., Ed. C.B.C., 438 ; Kurt, For. FI. Burnt., /., 
i20 ; Gamble , Man . Timb. , 40 ,• Mason, Burma end Its People , 527, 757 ; 
Phurm. ind., 33 : Cooke, Gums and Gum-resins, Qi ; Watson, Report on 
Gums, 34, dy ; Indian Forester, I., jog, 11 3 , 363 : III., 22; VI., 12^ • 
VII., 8$0 : XL, 321 / XII., 70 ; Sfii ns, En 14s: Balfour, C\ 

II., JOO; Burn:. Gass., I., 127, i 3 o ; fount. Agri.-Ilort. Soc., A'., Proceed 
cxxrii. 


Habitat.— A large evergreen tree, common in the forests all over Burma 
from Chittagong and Martaban down to Tenasserltn, and found also in 
the Andaman Islands. In the Burma Gazetteer it is described as “found 
principally near mountain streams and in the.evergreen forests, compara- 
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tively scarce in Pegu, but plentiful in Tenasserim, and large specimens 
are common east of the T.rit-toung. 

Resin.—This species is the principal source of the copalline resin known 
as Rock Dammar (see III., 17). The first mention of this resin, the writer 
can discover, is that in the Proceedings 7 of the Agri.-Horticultural Society , 
August 1858 l Jour ., Vol. X.), in which it is recorded that a sample of the 
resin of the thengan of Burma (Hopea odorata) was presented by the 
Rev. C. S. Parish. In an accompanying letter that gentleman com¬ 
mented on its resemblance to Dammar,'and remarked, “ this seems such a 
nice, pure, white resin that 1 cannot but think that it might be turned to 
many useful purposes,” and further, “ as every third or fourth large tree 
is a Thengan, the resin might be got, I believe, in any quantities.” The 
resin was examined and reported on very favourably, by Dr. Barry, who 
wrote, “ although not soluble in spirits of wine, it is perfectly so in benzole 
or turpentine. The varnish afforded by both reagents is clear and limpid, 
and dries almost instantaneously. It should take very well at home.” Very 
little has been'done during the last thirty years in investigating the methods 
of collection and preparation, or in developing the trade in this resin. 
Dr. Cooke, however, in his report published in 1874, described its pro¬ 
perties as follows : “ The resin.derived from this source occurs in nodules 
about as large,, as a walnut, rounded, of a pale straw colour, sometimes 
almost colourless, brittle, with a shining resinoid fracture, scarcely dis¬ 
tinguishable in appearance from the East-Indian dammar of the London 
markets. We have found it to dissolve with equal freedom in spirits of 
turpentine or benzole, producing a clear bright solution, which, when used 
as a varnish, dries rapidly and smoothly. In all essential qualities it seems 
to equal East-Indian dammar, even for microscopical purposes, and hence 
gives good promise of taking a similar place and rate. Externally it has 
also sufficient resemblance to make it difficult to discriminate the one from 
the other. The advantage in hardness is rather in favour of the Thengan, 
The London brokers class it as a copal, and value clear pale samples at a 
rate equal to that of East-Indian dammar, viz., about 40 per cwt.” There 
is no record of the employment of this Thengan resin for economic pur¬ 
poses by the natives of Burma, but it is probable that, like others of the 
same class, it is used for caulking boats, and as a rough varnish to wood¬ 
work, &c. Major Protheroe, however, states that it is employed by the 
Andamanese, mixed with bees wax and red ochre, to make a wax used 
to fasten their spear and arrowheads. East-Indian Dammar, which appa¬ 
rently this product ought to rival in commerce, is extensively employed 
in the manufacture of varnishes for coach-builders and painters, in mourn¬ 
ing microscopic objects, and for other similar purposes, while inferior qua¬ 
lities are employed in the locality of production for caulking boats and 
making torches. For an account of the interesting honey-combed black 
resin of Burma, called locally poon-yet or pvsai-nget, whicn is supposed to 
be mainly derived by a peculiar bee from this, and other allied species, the 
reader is referred to the article on Dammar (Vol. III., 17), and to Poou-yet 
in Vol. VI. 

Medicine.—The Indian P!iar?nacopoeta places the resin amongst its 
non-officinal drugs, and describes it as a clear and fragrant substance, which, 
reduced to powder, forms, amongst the Burmese, a popular styptic, but its 
action is supposed to \?e probably purely mechanical. 

Structure of the Wood.—Yellow or yellowish brown, hard, close, 
and even grained, weight about 5oIb per cubic foot; transverse strength 
/X2"X2 ,/ about 800B). Gamble writes: “It is very durable, e.g the 
specimens brought by Wallich from Tavoy in 1828, which, though now 
I 20 years old, are perfectly sound and good. Boats made of it are said to 
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20 years* and it is principally used for making canoes and houses.” 
Burma Gazetteer contains an account of the tree, in which it is said to 
oe of the finest timber trees of the country, and to be employed for 
ng cart wheels, canoes, and boats, and in house-building. In the 
ia Forest Report, 188081 , 13, a tree met with in narrow belts 
i streams, the wood of which is in great demand for boat hulls, is 
red to. It is said to be Hopea, sp.> and has the vernacular name of 
iganshway, the similarity of which to Thing an, and the resemblance of 
habitat and timbers of the two trees seem to indicate that the tree 
ant is really H. odorata. 

<ea parvifiora, Bcddome ; FI. Br. hid., /., 308. 

Vera.— Kiral bog hi, tirpu, Kan.; Irubogam, Malabar. 

References. Bcddome , FI. Sylv., t. 7,' Anal. Gen., xxviii., hi part; 
Gamble , Man. Timb., 40 ; Drury, U. PL, 247 ; Indian Forester, II., 21 ’ 
Balfour, Cyclop., II., 100 ; Indian For. Rep., 1863-64; Madras Man. < 




Habitat.—A large handsome tree, common in both the moist and de¬ 
forests of Malabar and South Kanara, up to 3,500 feet. 

Resin.—The Conservator of Forests, Madras, mentions, in Dr. Wat¬ 
son’s report, the Kiral boghi as “yielding a gum resin” (probably 
a true copalline resin), “of which the uses are not known, but of which 
a considerable amount would be available annually, at a cost of about 
Rio a maund at the coast.” With the exception of the republication of the 
above remark, by Colonel Drury, the writer cannot find any other refer¬ 
ence to this resin. From the abundance of the tree, and the value of the 
resin yielded by allied species, it seems desirable that its properties, 
chemical and economic, should be accurately detei mined. 

Structure of the Wood.—Hard, brown*and close-grained, weight from 
62 to 631b per cubic foot {Gambled Beddome remarks, “The wood is 
hardly known commercially, but is much valued by the natives of South 
Kanara, and I believe it will be of great value for gun carriage purposes ; 
it will also answer well for sleepers. In the district above mentioned it is 
much valued for temple building purposes.” In the Indian Forester , Vol. 
II. {1876-77), it is mentioned as one of the most valuable timber trees in the 
moist evergreen forests of the Nilghiris, 

H. Wightiana, Wall.; FI. Br. hid., /., 309; Wight, III., t. 37. 

Syn.—The inflorescence is often diseased and condensed into a globular 
mass; the plant in that state was described by Roxburgh under th* 
name of artocarpus lancejepolia. 

Vcrn.— Kavsi, Ma*<. ; Kalbon, kiralhogi, haiga , Kan. 

References.— Roxb., FI. Ind., Ed. C.B.C., 63 s ; Bcddome, FI. Sylv., t. 96 : 

A., Prodr., 85; Drury , U. PL, 248.; Lisboa, U. PL Bomb., 14, 
half our, Cyclop., II., 101 ; Bomb. Gan., A V., Pt. I., 71. 

Habitat. A large t ree of the Western Peninsula from the Konkan 
southwards. It is most abundant in South Kandra. 

Structure of the Wood.—“.Very valuable, and similar to that of H. 
parviflora, a first-rale coppice firewood ” {Beddome). The Kanara Gazet¬ 
teer doubts it as yielding “ a good wood, very hard, and lasting and 
much used. 

HORDEUM, Linn.; Gen. Pi., III., 1206, 

A genus of the Natural Order Graminf.v, distributed over Europe, North¬ 
ern Africa, Temperate Asia, and Extra-tropical America. There ate many 
strongly marked forms, which, however, are now generally regarded by bota¬ 
nists as referable to one species, fhe subject «>i‘ Barley will accordingly be 
treated in this work under the heading of H. vulgare, Linn., subordinating 
the non-typical forms as varieties. 
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Hordeum vulgare, Linn. ; Duthie, Fodder Grasses of N. Ind 
pi. F, fig. 32; Duthie & Fuller , Field and Garden C; 

N.- W. P . and Oudhy 9, pi: II. 

Barley, Eng.; Orge, Fr. ; Gerste, Ger : 

VARIETIES. 

H. segiceras.—A peculiar form with cylindrical ears, arrangt 
confused manner, not in rows; found in Tibet (Royle; Thomsor 
in some parts of the inner Himalaya {Stewart). 

H. cceieste. 

Vern. — Ud, ud jad , djan, grim, Pb.; Grim , nas , Lad. ; Lhdma , £>r 

A variety grown in villages bordering on the snowy ranges • 
North-Western Himalaya, at high elevations from 7,000 to 12,000 
Atkinson remarks: “ The seed is sown in first class umrngated land in 

October and ripens in May. The average yield per acre is about fifteen 
loads, worth Ri per load, and raised at a cost of about R8 an acre. I he 
produce is consumed locally by the Bhotiyas, being esteemed much too 
poor a food for the lowland folk’’ {Atkinson, Him. Dist ., 684: Stewart , 

H. distichum.—The variety most cultivated in Europe having only two 
developed rows of spikelets, the lateral ones being rudimentary or barren. 
Its growth and cultivation have been experimentally tried in several pa. s 
of India, for an account of which the reader is referred to the paragraph 
Cultivation. 
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H. gymnodistichum. 

Vern.- -Paigkambari, rasuli , Tibet. 

A beardless variety, having, like the preceding, only two rows of spike- 
lets, and presenting further the curious character of having the rlower- 
scales non-adherent to the grains. These scales drop off in threshing, 
leaving the grains naked like those of the wheat. Three sub-varieties are 
said to be largely culivated in Tibet, a dull green, a white and a dark or 
chocolate brown. It is said to be largely grown in the hills near Kotgarh, 
but is rare in the plains. With regard to the origin of this variety, Cap- 
tain Pogson communicated a report, at the meeting of the Agri -Horticul¬ 
tural Society in January 1886, in which he stated that Indian wheat- 
barley, as he termed it, was introduced into the Panjdb and North-West 
Provinces during 1881, by se<ed obtained from Poo in Tibet. In Baden 
Powell’s Payijdb Products, however, written in 1868, paighambri jau t both 
white and black, are mentioned as having been obtained from the inun¬ 
dated lands west of the Sutlej, from the Lahore District, from Gujranwala, 
Gugaira, Dera Ghazi Khan, and Kashmir. The description of the grain 
there given appears to coincide with that of this variety. In 1884. Mr. 
d. F. Duthie presented specimens of this form to the Kew Museum, reared 
from a sample exhibited at Sahdranpur by a zamindar of the Muzaffarna- 
gar District. This was reported by him to have yielded is maunds of grain, 

and maunds of straw per acre. The samples sent were of two kinds (both 
referred to the same variety), one brown or chocolate coloured, the other 
white. Both were examined by experts and were submitted for inspection in 
the London market, where they were received with great i nterest, and the opi¬ 
nion was expressed that they might prove of very considerable value; *n 
the Kew Bulletin for 1888 *a recent examination of these grains by Mr. H. 
T. Brown of Burton-on-Trent is recorded, in which it is stated that both 
the black grain and the white from Koigarh germinated well, but that he 
value of the former as a malting grain was considerabh impaired owing to 
the spontaneous rupturing of the pericarp during ripening, which wou a 
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r ® n ? f e ^ the embryo vrery liable to be separated during- the process (Kew 
Bulletin , 271). Further, it would appear from the report that this cu¬ 

rious wheat-like variety, especially the white form, is likely to prove of com¬ 
mercial value in Europe as a malting grain. It is stated that Messrs 
MacDougal! considered that if it could be possible to send this variety 
trom India in a sound condition, it would command a ready sale at a high 

H. hexastichura, Linn. 

1 he barley, par excellence, of India. As this is almost the only culti¬ 
vated form in India, the enumeration of its vernacular names, description 

of its cultivation, &c., will be given under the general account of Barley. 
Botanically, this variety is characterised by having six rows of developed 
rachis aiTanged ln two rows of g 1 * 01 ^ of three, on each side of a flattened 

Besides the above purely Indian varieties it may be of interest to men- 
CommiSio^ Uected by Dr. Aitchison during the Afghdn Delimitation 

H. Caput-medusae, Bentli. & Hook.f . 
fooUrThdght abundancc on the downs of Badghis, growing over a 
H. murinum, Linn . « 

• Common in cultivated land and along the banks of irrigation canals 
in the Hari-rud valley. 

H. ithabureuse, Boiss. 

Very characteristic of the rolling downs of the Badghis, growing in 
mlvd Um P S U P to 3 ^ eet * n height, and resembling cultivated barley 
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4aH,jawa, sti, ; $ab, jau, j6q. Beng.; Jowa khar 

P.Hr.T • T acca . -r _ at. . tv _ _. .* war. 


' >Y’ V nau jarva, chak,jau (cut as fodder, kamid, kasil 

PatLa, soa, jkotak, shiroka, iro, nr, chung, lugar , buza, chang), (spirits^ 
ar J. a ! z \ (ashc s—lava khar), Pb. ; Jao-tursh , jao( H. hexastichuni— fao- 
shmn), AFG.; Sntu, Dec.; Sdtu,jav, Bomb.; Java, uitu % -jav Mar . 
J a ii,jav,'Ym7va/i, Guz.; Barli-arisi , barli-arishi, Tam. ; Pachcha vava 
d k an y a Ordain, yarvaka, yarala, barlt-biyam, Tel.; Javegodhi 

Xti^K 1Situshiki > Sans - »tStti 
; ortl7cuun P k 

T,v $y-r A A% 1 '- 

7/d- Top. Aimir l3o ; 4> i 

Hun. D :t., 320, 684 , 7 Jo • Li hnn IT 0 / r / 'X 22 °' >' Atki.ison , 

Pr., no ; Church Food Gr a Z\ U ‘/}'‘fy; Birdwoi, Bomb. 
220, 230; Ayren Akbary, Gladwin'frlanT'iT ff y b Prnd - Res '> 2: 4> 

Cjclop., II., ,O,; Smith, Die, Jo ) TrZVZ *{? £b lC ?‘ 'LA ' \olfour, 

Morton , 
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Land Rec. and Agri., Bengal; Reports of the Experimental Farms :— 
N.-W. P. and Oudh, 1872,9,23; 1878, 3 ; Khandesh and Hyderabad, 
1887 y 3 ; Hyderabad in Sind , 1885-86, 3 $; 1886-87, 3 , 14; Reports of the 
Agric. Dept.'.—Bombay,.1886 87, App. VI. ; N.- XV. P., 1877-78> 66* 74 >' 
1882, 47, 54; 1883 , 21; 1885 , 26 ; 1886, 17, 20 ; Bengal , 1866 , App. II., 
xxyii, xlviii, xeix ; Madras, 1885-86, 8, 34; r886-87, 7 ; 1887-88, 4 ; Dis¬ 
trict Manuals ; Madras, Cuddapah, 53 ; Madras Man. of Administr., 
II., 109 , 119; Bomb. Administr. Rep., 1872, 73 , 352 ; Jour. Agri.-Hort. 
Soc., 1843, 279; 1844 , 537 . 

Habitat & History.—An annual grass, producing many stems, from 2 to 3 
feet long, from a single grain. The typical form has the spikelets arranged 
along the sides of a flattened rachis in groups of three ; but, as already de¬ 
scribed, in several of the varieties the lateral spikelets are more or less abor¬ 
tive. In the typical form they are developed, but are more or less irregu¬ 
larly arranged, while in the Indian cultivated barley they are grouped in six 
symmetrical rows. The only variety hitherto found wild, in any part 
of the globe, is H. distichum, Linn., which is probably indigenous to 
Western Temperate Asia. According to DeCandolle, “It has been 
found wild in Western Asia, in Arabia Petrea, near Mount Sinai, in the 
ruins of Persepolis, near the Caspian Sea, between Leukoran and Baku, 
in the desert of Chirvan and Awhasia, to the south of the Caucasus, and 
in Turcomania.” Its modern indigenous area is, therefore, from the Red 
Sea to the Caucasus and the Caspian Sea. As no other cereal can be 
cultivated under so great a variety of climate, its distribution as an agri¬ 
cultural plant is very extended. It occurs over all the temperate and extra- 
tropical regions of the world, growing at altitudes of 11,000 (and accord¬ 
ing to Baden Powell 15,000) feet on the Himalaya, and as far north as 
68*38° latitude in Lapland. Barley is amongst the most ancient of culti¬ 
vated plants; but as its forms resemble each other in their economic pro¬ 
perties, and seem to have had, in all languages, a common name, it is very 
difficult to ascertain which variety is referred to by ancient writers. Proofs 
exist in abundance, however, that barley in one* or more of its forms 
was cultivated in the remotest times. According to Bretschneider it is 
included in the list of five cereals sown by the Emperor Shen-nung of 
China who reigned about 2700 B.C. Theophrastus was acquainted with 
several sorts of barley {Kpttifj). It is frequently alluded to in the Bible, 
a^d must have been an important article of food in the time of Solomon 
(B.C. 1015). DeOandolle, quoting Unger and Heer, tells us that 
the variety hexastichum which was known to Theophrastus, “ has also 
been found in the earliest Egyptian monuments ; in the remains of the lake 
dwellings of Swhzerland (age of stone), of Italy and of Savoy (age of 
bronze).” A six-rowed barley is also represented on the medals of Meta¬ 
pontes, a town in the south of Italy, six centuries before Christ. There 
appears to be little doubt that the variety most cultivated in antiquity, as 
it is to this day in India, was H. hexastichum, Linn. H. distichum, Linn ., 
was Iso grown and employed as a food-grain in prehistoric times, while 
the cultivation of H, vulg‘are proper seems to date from more modern 
times* 

Since H. distichum is the only one of these which appears, at present, 
to exist in a wild condition, it would seem that the four and six-rowed barleys 
are either cultivated varieties of the two-rowed form, or that they owe 
their origin to a wild ancestor of their own type which has since become 
extinct. 

The only variety cultivated to any extent in India is, as has already 
been stated, H. hexastichum. Little is known regarding its introduction, 
or the origin of its cultivation in this country, but from its having evi¬ 
dently been well known and valued by other Eastern peoples, it is probable 
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Aat it was also grown at least in the north of India rn very remote times 

his supposition is confirmed by the intimate connection of the grain with 
severa of the rites and beliefs of the Hindu religion Thus the Pod 
Indra is called, “ He who ripens Barley.” and the grain is 
the ceremonies attending the birth of a child, wedfings unerlls a^d n 
cer a, n sacr.fic.al ntes. It is further supported by the anfquhy of he sfns 

a IffTi YaVa : WhlGh in . the “ri^t times was probfbly applied ^ 
•a general term to any grain or corn-yielding plant, and was ^nl v at a 

trans . ,ation °f the Ain-i-Akhari the crop is said-to have 

par"o“he 0 rli-eru r f°fr t nn m ?l 0rtant Af S hanistan and Kashmir, and a large 
P a .; „„ fi vc ™ frorn these countries was obtained from barlev bv ex¬ 
acting the usual two out of every ten kherwars produced. ' 

. , CULTIVATION. 

A ? ea £ -~“ appears from the Agricultural Statistics ’of British India 

° f th if/ erea ' 13 g-vn1n 0 the B North-W^ 

vinces, and Ktad™ fXiW SE E&J fc , C »H 

2 F «-!'»“'« »> co“p2o?Ite 

” ,he “ S. i« u“,“ 
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IS85-S6. 

18S6-87. 

1S87-83. 

North-Western C UnmLxed , 

j Wheat and Barley . 
and Oudh. C Barley and Gram 

Acres. 

1 > 349.000 

h* 45 .300 
2 > 347 . 4 oo 

Acres. 

1,716,400 

1 >233,100 
2*463,600 

Acres. 

1 >670,800 
1,210,800 
2,642,000 

Panjdb WCStern Provinces and ° udh • 

Ajmere and Merwara 

DOlnbay , ... 

Central Provinces , 

Madras . 

4,841,700 

1,852,500 

63,300 

41,200 

8,600 

3,900 

5,413,100 
1,163,400 
50,600 
38,000 
Not given 

5,523,600 
i> lio,6oo 
36,200 

4 h 200 

* Not given 
3,700 

Total 

TllUS. Cxcllirhncr Iv'nrrni J il . at 

6,811,200 

6,665,100 

7,015,300 


siaiistics are not fortliromino- 4 » wrnen re- 

acres under barley, mixXr U ™h H !f | 3 ? averages about ; million 
belong to the North-West Provinces'^! n^the^P ’T* ‘^-fourths 
abad, Agra, and Rohilkhand are the ! ^ • Winces, Benares, Allah- 
tncts; in the last the grain is m-mvn m,v?i ? nt b ? rle v-growing dis- 

Agra it is generally mixed whlfer»m ^vl in -"“J? "■ iea t* , ln Allahabad and 
grown alone. Barley, mixed and rn,m' V" “ ls most commonly 

of‘he total calculated a“eTi„ the thirtl Vn° CCllp ’ e ?, about 20 P^r cent! 
these Provinces,or 42 percent, of the total ‘ L ™P oranl y-scu'.ed districts of 
Methods.-/., thcNorfh . U/i I n ■' area under spring crops. 

in this the most important barley-growtng region^ar^fl, 01 Cultivation 
and will accordingly bo fully described. Barlev isTr M as *3^. 
be,ng sown ,n October and reaped in Marcher Aoril A= T ‘'\ S Cro P- 
tioned it is not only grown alone hit -,ic ■ * ^ \ ,^ s already men- 

crop is called gojai, or with gram, peas, or lentils 0 when 1 " hen tbe 

btjra, or (in the tracts below the hills'! Hi; tvi U 1S kn °wn as 
state that the «« „„d„ barley ’agne, ba, “'S, 
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wheat stand in the relative proportions of 15, 22, and 10. One of these 
crops is usually the rabi accompaniment of indigo or rice, since it is con¬ 
sidered much better adapted than wheat alone, for growth on a soil, which 
has not been allowed to recuperate itself by even six months’ fallow. Rape 
(Brassica campestris), Indian mustard (Brassica juncea), and duan or tara 
(Erucasativa) are also commonly sown in barley fields either as a border, or 
in rows some 15 feet apart; linseed is also -occasionally grown as a border. 
The soil (which is generally light and sandy, and but sparsely manured, 
except when the wheat-barley mixed crop is to be grown) is prepared in 
Assauj (September- 0 ctober) by ploughing and cleaning, and when practi¬ 
cable the fields are irrigated by turning a stream into them from some neigh¬ 
bouring river. The amount of ploughing necessary seems to vary much in 
different districts 5 thus in Rohilkhand, the operation is frequently performed 
as often as twelve times, while in Bundelkhand two or three are considered 
sufficient. Probably four ploughings is the average throughout the Prov¬ 
inces. Sowing iff the irrigated fields takes place in October-November, and 
in the uplands in November-December, a little later than the sowing time 
of gram, and earlier than that of wheat. The seeds are sown in plough fur¬ 
rows either by hand direct, or down a hollow bamboo fastened to the 
plough stilt, to the average amount of about ioolb an acre. After 
the sowing is completed the seeds are covered in by the plough, the 
coarse clods of earth are broken by the dalaya , and again smoothed by 
a heavy flat wooden log, drawn by oxen, and kept steady by a man 
standing on it. Irrigation may or may not be employed, according 
to the amount of winter rainfall, and in districts which enjoy a tolerable 
certainty of these rains, it is but rarely carried out. A comparison of the 
total irrigated and unirrigated crops of the several divisions of the province 
show that irrigation is carried on to the greatest extent in Agra and 
Benares, to the smallest in Meerut and Rohilkhand, while the total irri¬ 
gated crop is less than two-fifths of the whole. 

Barley requires very little weeding, or at least receives little, so with the 
exception of possible irrigation, the crop is left very much to itself, till the 
season of ripening in March-April when it is reaped like wheat, by being 
cut in the middle of the stalk with a sickle, tied in sheaves, and stacked 
near the homestead to dry. When quite dry these sheaves are unbound 
and threshed out by a flat board with a short handle, termed a mungra, or 
in some of . the north-eastern parts of Kumdon by a primitive form of 
flail, consisting of a long pliant stick. The grain thus separated is said to 
be mixed with the ashes of cowdung before being stored, to prevent the 
attacks of insects. In the case of mixed crops the barley and gram, or 
barley and wheat, are reaped, stored, and eaten as one. 

Cost and average outturn.— Messrs. Duthie and Fuller give the 
following estimate of the total cost of growing an acre of barley 


8 a . p. 

Ploughing (four times).300 

Clod crushing (four times) . . . . . .080 

Seed (120 lb).280 

Sowing . 14 o 

Reaping.. . . 180 

Threshing . . ......300 

Cleaning 060 


Irrigation (twice)- 
Canal dues 
Labour . 
Rent 


Total 

8 a. p. 
. 1 8 o) 

. 280) 


11 12 o 
400 

5 00 


Grand Total •. 20 t a o 
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The outturn of barley is, under similar conditions, from one-fourth to 
half again as much as that of wheat. When irrigated the average may be 
taken as 16 maunds to the acre of unmixed barley, 15 of wheat-barley, 
and 14 of barley-gram, while on unirrigated soil the average is from S to 11 
maunds for unmixed barley, from 7 to 10 for barley-wheat, and from 6 to 9 
for barley-gram, the amount varying with the winter rainfall of the district. 
X he average outturn of straw is about one and a half times that of the 
grain.. In mixed crops about three-fifths of the total produce is barley. 
(Duthie and Fuller , Field and Garden Crops.) 

Experiments were conducted in the Government Experimental Farm 
of the North-Western Provinces and Oudh at Allahabad in 1872 for the 
purpose of introducing the English two-rowed barley into that province. In 
the report on these experiments it is stated that the country barley, H. 
qexasticum, gave a yield of nearly double the English grain. These results 
discouraged further attempts, but they appear strangely at variance with 
the outcome of later experiment carried out in the-Nilghiris, and described 
below in treating of Madras. 

The average price realised for Barley during the past twenty years in 
this province has been 1 rupee for from 27 to 28 seers. 

In the Panjdb.— The largest areas are in the districts of Peshawar, 
oirsa, Ferozepore, Hissar, and Gurgaon. The system of cultivation is very 
similar to that already described as pursued in the North-West Provinces"; 
but the practice of topping an over-leafy crop, which is never followed in 
the latter region, is said to be common, and the crop is generally grown un¬ 
mixed, gojai and bijra being almost unknown. As in the North-Western 
Provinces the crop . in this province receives very little special attention. 
Thus in the Karnal Gazetteer the system is described as follows: “Men 
may be seen sowing barley at the very end of the season on the edge? of a 
swamp, still loo vvet to plough, with the intention of ploughing it °as the 
soil dries. The limit to sowing is expressed by the proverb 4 boy a Po , 
dtya kho,’ 4 Sow in Po, and you lose your seed.’ The field is ploughed two 
to four times, the sohagga is passed over it, and the seed sown broadcast. 
Manure is given if there is any to spare, which there seldom is, and water is 
given if the needs of the other crops allow of it. It is seldom weeded 
unless the weeds are very bad.” 

In 1876 an important and interesting official correspondence was carried 
on regarding the quality of Panjab barley, which arose from complaints 
made regarding it by the Veterinary Department. From this correspond¬ 
ence it appears that the quality of the grain, at least at that time, suffered 
b u\ ng J Cut befon r [t was q uite npe> and from its being 

whoS fnnrV, '? amp ’ 0r ,n a dam P P ,ace - 0ne fir ’« of brewers 
,?»f PP f? d •? f ° r an °P 1 , nlon reported that, by buying- the barley 
lmmediately after it was reaped and threshed, and storing ii themselves 
boue-h^thThaH excellent grain ; while two other firms who seemingly 

fng to improved l ° be, " g the P ° int rCquirin S ^tendon in endeavour- 

agris*witirUiatin r the r NOT^\^^PTO^inte^ n The S averarm U {}rice a of I '^e 

gram dunng the past twenty years has been between 31 and gJaS per 

In Central India and Rfjputana.— Barley is largely cultivated both in 
Ajmere-Merwara and in Rijputana proper, especially in its more northe rly 
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portion. The system of cultivation is, on the whole, similar to that pre¬ 
viously detailed, but the crop appears to be generally ploughed about six 
times, manured, weeded at least once, and irrigated; in fact, to receive 
altogether more attention than in many other parts, '1 he cost of produc¬ 
tion is about R28, the value of the crop about R34, and the consequent pro¬ 
fit about R6 per acre. w 

In Bombay. —It is principally grown in Gujarat. In an interesting 
report on the subject the Acting Director of Land Records and Agriculture 
writes : “In 1887-88 Gujarat alone had more than three-fourths of the total 
area of barley-cultivation in Bombay. It is less important in the Deccan. 
In Gujarat it is generally an after-crop in garden rice lands or in soils too 
sandy and open for wheat. It is irrigated and manured. The garden rice 
land is, previous to cultivation, manured to the extent of 12 cart-loads, 
watered on the stubble in December, then ploughed twice and levelled. 
The seed to the extent of 80 to ioolb is immediately thrown by hand into 
the furrows, the sower following the plough. It is then rolled and watered 
six or eight times, and harvested in April. The estimated acre yield is 
from 1,020 to 2,2701b. According to experiments conducted on this crop, 
the cost per acre comes to about R20, and the value of produce to about R21. 
The fact that it is not subject to the wheat blight renders it a favourite 
rain crop in the light lands' of Ahmadnagar and Kaira. In the Deccan it 
is grown as a garden crop, and rarely as an after-crop in rice fields. 3 

In the Central Provinces.— The crop of barley in these provinces is so 
insignificant that during the past two years no returns of the area under 
cultivation have been made. 

I?i Madras . —As might be expected from the climate of this province, 
barley is a very unimportant crop, only from 3,000 to 4,000 acres being 
cultivated on the spurs and slopes of the Nilghiris and Pulneys. En¬ 
deavours were, however, made by the Agricultural Department in 1885-86, 
to improve the quality of Nilghiri barley, and to increase the extent of its 
cultivation, by introducing good seed both from the Panjdb and England, 
and distributing it to the rayats . To ensure success and to help the people 
with advice and instruction, these experimental trials of foreign seed, though 
conducted by th e rayats themselves, were placed under the supervision of an 
agricultural inspector. In the report of the Department for 1886-87 it is 
stated that the results with English barley (H. distichum) were very satis¬ 
factory, a good crop having been obtained which was purchased by the 
N ilghiri Brewery Company! Panj ab barley on the other hand, was found Lo be 
inferior to that already grown in the district, and accordingly attempts to 
introduce the latter have been stopped. English barley is further favour¬ 
ably commented on in the last report (1887-80), in which it is mentioned 
that during 1887 nearly 5,000 bushels of seed were sold at an average price 
of Ri-12 per bushel. Every endeavour is being made to increase the cul¬ 
tivation of this important malting grain, for which there is great demand, 
and, as a consequence, a considerable augmentation of the area under culti¬ 
vation and yearly outturn in the Presidency may be expected. 

hi Bengal .—No returns are available of the area under cultivation, 
and the crop as a whole is unimportant. The Director of Land Records 
and Agriculture mentions that it is cultivated in the Bhagulpore Division 
and to a limited extent in Chutia Nagpur. As in other districts, it is a 
rabi crop, being sown in October-November and reaped in March-April. 
The ground is prepared by three or four ploughings, at intervals of four or 
five days. The seed is then sown, and the soil harrowed, and ploughing 
and harrowing are repeated after three days. No mention is made of 
any further attention, in the form of irrigation or weeding, being paid to 
the crop. 
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In Burma.— The Government of Burma reports : “ In Mandalay it is 
the margin paddy of the district. It is sown in the month of January, 
and reaped in the month of May, averaging 120 days; the cost of cul¬ 
tivation being about R12 per acre, and the proceeds about R25. It is an 
inferior kind of grain and only eaten by the poorer classes. In the 
Thongwa District it is grown in a very small area, there being not even 50 
acres in all. It is cultivated indiscriminately, and at little cost. In the 
Vamethin and Meiktila Districts margin paddy is grown extensively. No 
returns are available regarding the total area under cultivation.” 

Total Production and Consumption.— By far the greater pro¬ 
portion of barley grown in the country is consumed locally, a very small 
quantity being exported. An attempt has been made by the calculations 
shown in the adjoining table to arrive at a fairly accurate estimate of the 
actual total outturn of the grain in India during the year 1887-88 excluding 
Bengal, Native States, and tracts from which no reports are available. 
The result is necessarily (from the number of averages which had to be 
employed in compiling it), only at best an approximation, but it errs, if to 
any noteworthy extent, on the side of underestimation, and may be 
interesting for purposes of comparison with the trade statistics. 

Such' a comparison shows that of the total production of 46,604,007 
cwt., 42,179,869 cwt. were consumed in the country during the year under 
consideration. 
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Tabic showing calculation of total production of Barley in India, exclud¬ 
ing Bengali Native States, and Tracts from which Statistics are not forth¬ 
coming in 1887*88 (Maund~82\b). 


Crop. 

Approximate 

acreage. 

(Returns of 
areas outside 
the North- 
West Prov¬ 
inces taken 
as Unmixed 
Barley.) 

Approximate 
Yield per 
acre. 

Total Yield 

OF CROP 

Total Yield or Barley. 

(In mixed crops barley 
= 2 of the whole.) 

Unmixed — 

Irrigated 
Unirrigated 
Barley-wheat — 
Irrigated 
Unirrigated 
Barley-G ra m — 
Irrigated. 
Unirrigated 

Total 

U58i,250 

1,581,250 

484,320 

726,480 

1,056,800 

1,585,200 

Maunds. 

16 

9k 

'k 

14 

7k 

Maunds. 

2,53,oo,ooo 

1,46,26,562 

72,64,800 
. 59 , 93 , 46 o 

1,47,95,200 

1,14,92,700 

Maunds, 

2,53,oo,ooo 

1,46,26,562 

43,58,88o 

35,96,076 

88,77,120 

68,95,620 

Cwt. 

18,523,214 

10,708,732 

3,191,322 

2,632,841 

6 , 499,320 

5,048,578 

7 , ol 5 , 3 oo 

j 7 * 94 , 72,722 

6 , 36 , 54,258 

46,604,007 



Trade,— Imports.— Separate returns of the imports of this cereal are 
not made either by sea or trans-frontier; it is therefore to be presumed 
that the quantity is so small as to be unworthy of special notice. 

^nnual° RT d^^ fe ^ SO ver ^ sma ^ * n comparison with the approximate 

V ie P n °r t0 1887-88 was considered, in the Annual Reports of 

trade and Navigation, under the heading of fi Other sorts of grain, hence 
it is only possible to give the figures for last year. From these it ap¬ 
pears that the total exports by sea to foreign countries during that period 
were 29,575 cwt., valued at R89.776, of which Bombay shipped 18,688 cwt. 

H. 397 


TRADE. 

Imports. 

396 


Exports, 

397 
































Dictionary of the Economic 


vulgar e. 


Chemistry and Medicinal Properties- 


MEDICINE. 

Seeds. 

393 


Chemistry. 

399 


Grains. 

400 


Leaf. 

401 

Stalks. 

402 

Malt. 

403 

Wort. 


FOOD. 

404 


Bengal 6,873 cvvt., and Sind, 4,014 cwt., valued at 1*58,632, 1*20,556, and 
R 10,588, respectively. The country which imported most largely was 
Persia, with 10,358 cwt., following on which were Arabia with 7,675 cwt., 
Ceylon, with 7,539 cwt., and Aden, the United Kingdom, Zanzibar, and 
"other countries,with insignificant quantities. 

Medicine.—The husked seed of H. distichum occupies a place in the 
Pharmacopoeias of England, the United States and India, under the name 
of Hordeum decorticatum or Pearl Barley. The grains of this variety 
of prepared barley are sub-spherical or ovoid, .about two lines in diameter, 
of a white farinaceous appearance, and have the peculiar taste and odour 
common to most of the cereal grains. An account of the preparation of 
"pearl barley ” will be found under the heading Food. 

Chemistry.— The grain of H. hexastichum is frequently used in this 
country instead of that of the officinal plant, and is exactly similar in medi¬ 
cinal properties. Chemically the grains contain (along with the food¬ 
forming constituents, which will be discussed hereafter) from 13 to 15 per 
cent of water, and after drying they yield about 3 per cent, of fat oil, with 
insignificant proportions of tannin and bitter principles, residing chiefly in 
the husks, and 2*4 of mineral ash. The oil, according to Hanamann, is a 
compound of glycerin with palmitic and lauric acids, or less probably with 
a peculiar fatty acid. The ash was found by Lerrner to contain 20 per 
cent, of silicic acid, 32-6 of phosphoric acid, 227 of potash, and 37 of lime. 
Besides these constituents Lintner in 1868 demonstrated the presence of 
a little cholesterin in the grain, and still later Kuhnemann extracted from 
it a crystallized dextrogyrate sugar, and an amorphous laevogyrate mucila¬ 
ginous substance, sinistrin, and demonstrated the absence of dextrin 
(Flurkiger and Hatibury), 

Medicinal Properties. —Barley is demulcent, and easy of digestion, 
and is for these reasons much used in the dietary of the sick. In India 
saktuy or powder of the parched grains, is much employed in the form of 
a gruel in cases of painful and atonic dyspepsia. In European practice 
Barley water, a decoction of the grain, is principally prescribed, and is 
valuable in cases requiring demulcent treatment. Dr. Irvine states that 
in Patna the ashes of the leaf are employed in the formation of cooling 
sherbets; and Stewart writes that the ashes of the stalks are pre¬ 
scribed for indigestion in the plains of the Panjab. Preparations of malt 
have acquired some reputaiion of late years in Europe and America, since 
they are more demulcent and nutritious than those of the unmalted 
barley. Malt extract may be prepared by boiling two to four ounces of 
the germinated and dried grain in a quart of water and straining. When 
hops are added, the decoction becomes wort, and acquires tonic pro¬ 
perties, which have been found especially valuable in cases of debility fol¬ 
lowing on long continued chronic suppuration. 

Food.— -The food-forming constituents of average husked Indian barley 
are, starch 63 per cent, cellulose 7 per cent., albumenoids 11*5 per cent., 
with small quantities of oil, ash, fibre, and 12*5 per cent, of water. The 
nutrient-ratio is given by Church as 1 : 6*3 and the nutrient value as 84 5. 
On comparison of the above with the results of analyses of English barley 
it will be found that the latter show a smaller percentage of albumenoids. 
The process of cleaning barley for food purposes is, in this country, carried 
out. as a rule, by pounding in wooden mortars and winnowing, or, in the 
North-West Provinces as already described, by beating with a flat board. 
It is then ground into coarse meal, from which either alone, or mbted 
with the meal of wheat or gram, chapattts are made and baked ; or a 
thick gruel or pasty mass is made, to which a little salt is added, and the 
preparation is eaten with garlic, onions, or chillies. In either of these 
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forms it is a staple article of food of the poorer classes in many parts of the 
country, especially m the North-West Provinces, the Panjab, and Oudh 
The grain thus roughly cleaned and ground is much more rich in 
albumenoids than the more carefully-prepared culinary barley of Eurooe 
pardy owing to the higher percentage of nitrogen naturally existing in the 
former, partly to the amount of the richly albumenoid husk left by the 
imperfect methods ot cleaning it. Though this fact renders Indian barlev 
meal of higher nutritive value than English, it at the same time makes it 
more difficult of digestion, and hence partly unsuits it for the dietary of 
dyspeptics and invalids generally. y 

1 he grain in England undergoes an elaborate process of cleaning bv 
which several different sorts of barley are produced, to which various 
names are given in commerce. This process consists essentially in pass¬ 
ing the hard dried barley between horizontal millstones, placed so far 
apart as to rub off its integuments without crushing it. The millstones 
may be a little approximated, and by this means results are obtained 
varying in cleanness. Church, in describing the process, writes : “ jooft 
ot barley yield I2 3 fb of Coarse dust and become “ Blocked Barley ” 
By closer and longer grinding Blocked Barley yields 14S ft of Fjne dust 
and becomes p OT ' or “Scotch Barley,” which again on being fur- 
tlier ground yields 25|Djof “ I earldust” and becomes “ Pearl Barley ” 
thus from 100ft only 37^ of pearl barley is obtained, 10 per cent of 
actual loss unaccounted for occurs, and the remainder consists of the 
dusts above mentioned. These dusts, though generally considered 
waste products, are of considerable nutritive value, and might be utilised 
as the following figures given by Church will show :— 


HORDE lj M 
vulgare. 


Water 
Albumenoids 
Oil . 

Starch 

Fibre 

Ash 


Coarse 

Dust. 


> 4*2 

7 *o 

17 

46*9 

24*5 

57 


Fine Dust. 


13*1 

17*6 

6‘ 

5o;s 

8*5 

4*3 


Pearl Dust. 


*3*3 

12*1 

67*2 

i*8 

2*2 


however, takes care to mention that in point of fact the figures 
representing percentage of albumenoids are in all these cases toe hioh 
because the‘utrogen from whi^ they are calculated doL not exist alto! 
getherm the album ehoidal constituents, aud suggests the deduction of 1 
tromthe totals given as probably likely to yield fmoreaccurltercsult * 

owing to its cheapness and v-dueai TPr] a 1 tract . ed considerable attention 
in the Panjdb for P this purpole^ tht cmfhel™ U . has lonp betn em P'°yed 

Sar >o “” 5 with “' 4* 

■A* tLKrtli " S! " d 
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this interesting trial may be shortly given in tabular form : — 





Yield per Acre. 

No. 

Area. 

Description. 



Grain. 

• Straw. 


Gunth&s. 


lb 

ft 

1 

8 

Cut before ripening „ 

,.i 

21,740 

2 

8 . 

Cut in grain, green 

f ”56 

1 62 

* 4 > 9 2 5 

1,2 

(Same plots) . 

Second cutting • 

280 

3m 

3 

4 

8 

8 

j- Cut ripe . • . 

j 2,14s 

1 2,931 

i 4,270 
4,428 


The total value of the yield of plots 1 and 2 was R94-5-2, of 3 and 4 
R7 7-0-8, or a balance in favour of the fodder crop of R17-4-6. 

The straw of even ripe barley is a fairly good fodder when cut up as 
“ bht'isa,” but is inferior to that of wheat. The grain is a good feed for 
both horses and cattle, either given alone, or mixed with gram, when it is 
known as " adanr.” ~ 

Domestic, Industrial, and Sacred Uses.—The grain is much employed 
in parts of India, in the preparation of a kind of beer, or spirituous liquor, 
and its value for this purpose has been long known. The Sanskrit Yava- 
sura is an intoxicating drink prepared from barley. Stewart writes regard¬ 
ing the employment of barley for this purpose in the Panjdb : “ In Lahoul 

r.nd on the Sutlej a kind of beer is made from its grain, the ferment in the 
former case, being brought from Tibet as little farinaceous-looking cakes, 
the size of a fig, called pab or phap. In Laddk also, a similar beverage is 
made bv the aid of the same substance which is said to be made in Drds, 
to the West, from barley flower, mixed with cloves, cardamoms, ginger, 
and an herb which is probably an Umbellifer {and then fermented?). On 
the Sutlej, Moorcroft states that in the preparation of the beer, rice is 
mixed with it, and the root of a bitter aromatic obtained from higher alti¬ 
tudes is added to prevent indigestion. In Lahoul, Aitchison mentions that 
spirits made from barley are used by some of the richer inhabitants, and 
spirits are also made from it in Ladak >5 

The employment of barley for similar purposes in the manufacture of 
European Beer is well known, and will be fully described in the article on 
Malt Liquors. The straw is used in many parts of the Panjdb hills in 
the manufacture of sandals. 

Barley is required for many of the ceremonials of the Hindu religion,, 
It is considered a symbol of wealth and abundance, is claimed by astrolo¬ 
gers as a “ notable plant of Saturn , 1 ” and is in India particularly associated 
with the God Indra. It is specially introduced in tne ceremonials attend¬ 
ing the birth of an infant, weddings, funerals, and at certain sacrifices; 
on the fourth day of the light half of the month “Vaisakha” a sort 
of game is played in which people throw barley-meal over each other, 
known in the Sanskrit as Yava-catnrthL 


Hornbeam, Indian, see Carpinus viminea, Wall .; Vol.IL, 182 . 
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HORNS, ANTLERS, AND HORN-WORK. 

Bois, Corne, Ft . ; Horn, Cer . 

Homs are largely utilised in the manufactures of Southern and East¬ 
ern Asia, and form an important article of export to Foreign Countries 
from India. The animals of India, which yield horns of commercial and 
industrial importance, may be here enumerated, leaving the reader for 
information regarding their habitats, vernacular names, &c., to refer to 
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Characters and Composition of Horns. ( j . Murray.) 

Axis maculatus, Gray. The Spotted Deer 
A. porcinus, Zimin. The Hog Deer 
Bubalus arni, Shaw. The Wild Buffalo 
Capra hircus, Linn. The Domestic Goat 
C. megaceros, Hutton. The Markhor. 

C. sibirica, Meyer. The Himalayan Ibex. 

Cervulus aureus. Ham. Smith. 1'he Barking Deer. 

Cervus affiws, Hodgson. The Sikkim Stag. 

wallidm, Cuv. The Kashmir Stag, or Barasingh 
Gavaeus frontalis, Lambert. The Gayal g " 

G m g e n UrUS ’ Ham - Smith - 1 he Gaur or Bison of Anglo-Indian Sports- 

G. sondaicus, Muller. The Burmese Wild Bull 
GazelleTn^p^ The R ^*>e Deer. Goat Antelope, or Indian 

Hemitragus hylocrius, Oeilby. The Nilghiri Wild Goat or “Ibex » 

H. jemlaicus, Smith. The Ther, or Himdlayan Wild Goat 
Nemorhcedus bubalina, Hodgson. The Screw or Forest Goat 
N. goral, Hardu. 1 he Gural, or Himalayan Chamois. 

Pcephagus grunmens, Linn. The Yak * 

Rhinoceros adieus ,Cuv. The Great Indian Rhinoceros. 

R. sondaicus, SoL Muller. I he Lesser Indian Rhinoceros 
R. sumatranus, Cuv. The Indian two-horned Rhinoceros ’ 

Rucervus duvancelli, Cuv. The Swamp Deer. 

R. eldn, Guthrie. Eld’s Deer, the Manipur or Burma Stag 
Rusa anstote s, Cuv. The Samber Deer nr Pit, „ j 
Besides these wild animals! the S 
buffalo and sheep, yield horns which are collected with their hides or 
and, mdeed, Biese form the major part of the commerci^xportl 5 & 

sangu, Malay? 0- ’ '" S> UZ-1 Kombw > Tam - 5 h’ornmu, Tel. ; Tandul 

M6 ha S9! § 0yl *‘, Prod - R ^r.. 4 ■ 

T yd f iJ[,’ ,0 ~ >' Ure > Vic- ’A S rte n and’i?a™’ 

Godavety Diet., 4 o; GaJ&l <*** 

Characters, Composition, &c. 

projec! from^he heads of‘ vmious h spedesof < anfma^ Sat^'"^! 

teeth. Thus the horns ofTeei^condst Pac ^ other as both are from 

frontal bone; those of the giraffe ar indeoen h’^t ^ proa ' :sSes the 
covered by hairv skin- ,c independent bones, or ‘epiphyses 5 

physes ” (or direct processes) “ of the frontal' a " d antelo P c s are ‘ apri- 

(or skin) “and bv a sheath of i„ ! I C bone ! c , ovcred hy the rorium " 
horned antelope/consist at their bas matcna those of the prong- 

thus combine the character of th.. e of V ,• « l , heir exle nt. Thev 
together with the expanded and branched f!rt£ /f la a ” d t T dltw > antelope 
Only the honj of L rhinoceJ*^^^ 4 the dJer! 

th.s .s disposed in longiludinal fibres, so that thJ 

H. 409 



HORNS. 


CHARACTERS. 

409 










mist#,. 


Dictionary of the Economic 



HORNS. 


Industrial Uses of Horn. 



consist of coarse bristles, coarsely matted together in the form of a more or 
less elongated sub-compressed cone.” So-called horns may thus be 
roughly divided into two large classes, comprising five sub-divisions 

I. —Horns consisting of bone, and having no true horny matter in their 
structure. w 

(1) True processes of bone, eg., antlers of the deer. 

(2) “ Epiphyses ” or separate pieces of bone, covered by skin, e. g., 

horns of the giraffe. < 

1 1.—Horns more or less consisting of true horny matter. 

(1) Processes of bone covered at the base by hair, and tipped by 

horn, eg., horns of the prong-horned antelope. 

(2) Processes of bone covered by horn, eg ., horns of the ox. 

(3) True horn, eg., nasal horn of the rhinoceros. 

True horny matter, found in class II, is formed by a modification of 
epidermal tissue (the superficial layers of the skin), and consists of an 
albumenoid material called keratin. 


USES. 

410 


combs. 

411 


Industrial Uses. 

Hqy?is of the 1st class— Are largely exported from India, which is 
the principal source of the supply of Great Britain. The antlers prin¬ 
cipally exported are those of Axis maculatus and Rusa aristotelis. Those 
of the latter rarely exceed 40 inches in length, and are generally under 
three feet, but four feet along the curvature has been recorded. They con¬ 
sist of a basal antler springing directly from the burr or base of the horn, 
and pointing forwards, upwards ana outwards, the beam bifurcating at 
the extremity, and a snag separating posteriorly and pointing obliquely to 
the rear. The horns of Axis maculatus are about 30 inches in length, 
have a long antler sweeping upwards and backwards, with one basal and 
one subtermjnal snag, the former projecting forwards and upwards from 
the beam. The whole horn is pale and somewhat smooth. 

These antlers and other bony horns are extensively employed in Europe 
for the manufacture of handles for cutlery, umbrellas, and sticks, &c. The 
Gazetteers of Ratnagiri and Kdnara in Bombay, and the Madras Manual 
of Administration treating of Vizagapatam, contain accounts of the antlers 
of Sambcr and other deer, being employed locally in the manufacture of 
small fancy articles, such as those mentioned above, but the industry seems 
to be a very poor and unprofitable one. 

Horns of the 2nd class -Are employed principally in the manu¬ 
facture of u horn ” for the purposes of comb-making. The keratin, of which 
the commercially valuable part is compo§ed, is eminently suited to a number 
of purposes, owing to its elasticity, flexibility, and toughness, together with 
its physical property of softening under the application of heat, and its 
capability while in this condition of being moulded and welded into various 
forms under pressure. The horns of sheep and goats are whiter and more 
transparent than those of other animals, and are, therefore, most valued for 
comb-making purposes, while of the Indian horns, those of the arna buf¬ 
falo (Bubalus arni) are the handsomest and best for more ornamental work. 
According to the authors of Spans' Encyclopedia shout ono-ftith of the total 
imports of horn into England are employed in comb-making, while a small 
portion is converted into shoe-horns, scoops, cattle-drenches, drinking 
cups, &c. The solid tips and the hoofs of cattle (which like horn consist 
largely of keratin* are made into buttons. 

In the preparation of horns for comb-making, &c„ the following is. the 
process usually adopted : 

“ Horns which are to be manufactured are first thrown into water by 
1 which means slight putrefaction is caused, ammonia is liberated, and the 
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born begins to soften; the softening is then continued by immersion in an 
acid bath, for a period of about two weeks. When sufficiently soft, they 
are cleaned and split into two parts by a circular saw. These slices are 
introduced between heated plates, and the whole is subjected to a pressure 
of several tons a square inch. The plate may bear devices, or be of vary¬ 
ing form, thus producing at once any desired effect, i he horn may then 
be dyed black or brown by dipping it into a bath containing a weak solu¬ 
tion of mercury or lead salts, and rubbing on hydrosulphite of ammonia; 
or it may be mordanted in an iron bath and dyed by logwood. Fancy 
markings are produced by immersing the horn in a bath of lead salt, and 
then in hydrochloric acicl, thus forming white lines in the interstices of the 
horn. . 

“ The manufacture of combs is by far the most important application ot 
horn. The laminatory character of the horn, its very diversely running 
grain, and the raising up of the fibres by the use of the various tools, render 
it very difficult to apply machinery in its conversion, and the large amount 
of hand labour required helps to cause the proportionately high price of 
the manufactured article. The softened horn is first split lengthwise, in 
the direction of the grain ; it is then warmed in hot water, laid out flat, 
between cold iron plates, and pressed level, if the goods are to be sub¬ 
sequently stained, the slices are further placed between hot steel plates, 
and very strongly pressed, to reduce the thickness and destroy the super¬ 
ficial grain. The prepared slices are next stamped out by cutters, arranged 
to form as many combs as possible, of various sizes and shapes so as to 
fully economize the material. The slices are again pressed, straight¬ 
ened and ground, ready for cutting the teeth, which operation is performed 
by a * parting-engine,’ or dye-stamping machine, in the case of coarse 
combs, and by circular saws in that of fine-toothed combs.” (Sports' 

?i ^he employment of this class of horn in India, like that of the first, 
is small and local, records only being made of special horn industries 
in Ratnagiri and Kdnara in Bombay, and Vizagapatam in Madras. Of 
the latter place it is stated, “ ornamental articles are neatly executed in 
horn, but they have no sale in England, being surpassed in cheapness and 
workmanship by articles of German manufacture.” In the Bombay Gn- 
zettecr, XV., (Kanara) the following passage occurs ; “ Fancy articles of 
cattle, deer, and bison horn, are made by some carpenters and gudigars 
with considerable skill at Kurata, Honawar, Siddapur, Bilgi, Sirsi, ard 
Sonda. The demand for the work is small, and in no place employs 
more than a few families. The horn is collected in the district, the price 
of a horn varying from 4 annas to Ri. The articles made are small 
jewel-boxes, combs, snuff-boxes, cups, handles for sticks and knives, 
buttons, rings, and toys. A jewellery box costs about R5, and a comb or 
small snuff-box 2 to 4 annas. Similarly, it is reported from Ratnagiri: 
(t Fancy articles of Bison’s horn are made by a few carpenters’ families with 
considerable skill at Vijaydurg, Maban, and Rajapur. The industry is 
said to have been started some 200 years ago at Vijaydurg. The horn is 
imported in small quantities from Malabar and Cochin, the price varying 
from Ri to R2 according to size. The horn is heated over a moderate 
fire, and to make it malleable is softened with cocoanut oil and wax. 
The articles made, varying in price from R5 to R8, are card trays; ink- 
stands ; snuff-boxes; cups for idols decorated with bulls, cobras, and deer ; 
combs; chains; handles for sticks; and different kinds of birds and 
animals. The demand for the work, perhaps the only specialty in the 
district, is very limited and the workers tew and much indebted.” 

From the above extracts it will be seen that, with their present deficient 
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methods and want of machinery, the Natives of districts even in which the 
industry is an oid and well known one, cannot compete with the cheap 
horn articles of European manufacture, now so easily obtained in every 
bazdr, at least of the larger towns. A small quantity of horn is also 
utilised in most parts of India by the kangi-saz or cdmb-maker, who enii 
ploys, amongst other materials, the horn of the buffalo in the manufacture 
of his wares. Mr. Hoey, in his description of this industry, as carried on in 
Northern India, writes : “ Buffalo horns of 1 the description used for combs 
are usually sold at R25 per 100. If a horn be a seer in weight it will make 
20 combs, viz., ten 1st class combs, which sell wholesale at R5 per 
hundred, five 2nd class combs, which sell wholesale at R3-8 per hundred, 
and five 3rd class combs, which sell wholesale at R2 per hundred. A single 
horn may not be one seer in weight, but a seer of horn will generally yield 
as above detailed. Retail vendors sell these combs at 1 anna each, first 
quality, 9 pies each, second quality, 6 pies each, third quality.” In a 
further passage he writes that ebony combs are preferred by all classes, but 
that they are too expensive for general use; and that, of other kinds, women 
prefer horn combs, and men those made of wood. “ This is so to such an 
extent,” he remarks, “ that Banana kanghts \which are made with teeth on 
both sides) are made of horn exclusively, and tnardana kanghts (made with 
teeth on one 3’tde only) are constructed of wood.” Near Hugh, in Bengal, 
a small trade also exists in locally-manufactured combs, some half a dozen 
families being so employed. It is probable that throughout India, here 
and there, a few comb-makers still practise their art, though it would 
appear that the European-made combs are rapidly displacing those of 
home manufacture. 

Trade.— The export trade in horns is large and important, and appears 
to remain fairly stationary. During the past five years the total amount 
has varied from 48,000 to 63 ,000 cwt., and the total value from 12 to 
16 lakhs of rupees. The average during that period was 58,568 cwt., 
value R 15,00,933; the minimum export was in 1886-87, 48,435 cwt., value 
Ri2,27,o82, and the maximum was in 1887-88, 68,018 cwt., value 
8,16,43,037. The countries which form the chief markets for Indian horns, 
are France, the United Kingdom, and the Straits Settlements, but 
returns shew a small though fairly steady trade with Belgium, Italy, 
Egypt, Germany, Austria, Ceylon, and China, named in order of import¬ 
ance. The average amounts imported by these during the period under 
consideration were, France, 26,253 cwt.,* value 87,33,528; United King¬ 
dom, 25,205 cwt., value 85,72,624; Straits Settlements, 4,899 cwt., value, 
81,26,107-8 ; the others are unimportant, and need not be enumerated. 

The provinces from which the horns thus exported are principally 
obtained are Bombay, the North-West Provinces and Oudh, the Central 
Provinces, the Panjab, Bengal, and Madras, of which the first appears to be 
the most important. Thus in the returns of the total quantities carried by 
rail and river in 1886-87, it will be found that Bombay exported 10,531 
maunds, the greater part of which went to its own seaport town; the North- 
West Provinces and Oudh, 7,859 cwt. ; the Central Provinces, 7,374 cwt.; 
the Panjdb 5,223 cwt. ; Bengal (excluding Calcutta) 3,570 cwt., and 
Madras (excluding Madras Ports) 3,387 cwt. By far the largest quantity 
thus collected goes for exportation to Bombay"; thus the average total 
exports from Indian ports during the four years under consideration were : 
from Bombay, 31,766 cwt, value 88,29,289; from Bengal, 14,328 cwt., value 
B 3 ,?. 5,374 ; ^ rom Madras, 9,195 cwt., value 82,14,397 ; from Burma,4,939 
cwt., value 81,34,070; from Sind, 466 cwt., value 83,702 ; and in every year 
the exports from these ports retained much the same relative positions. The 
provincial value rates of horns per maund is given by the returns of the 
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Agriculture and Revenue Department for 1886-87 as follows: Madras 
R17-12; Bombay R20-7 ; Sind Rio; Bengal Rio-12; North-West Prov¬ 
inces and Oudh R8; the Panjab R4; the Central Provinces R19-4; Berar 
R15, and Assam R11-5. 

The writer of the article on horns in Spons 9 Encyclopedia records that 
the approximate value in England of the different classes of horn, were 
in 1879 : deer, East Indian, 40-120 s. a cwt.; buffalo, East Indian, 20-60 5.; 
tips, East Indian (consisting of solid horn for the manufacture of buttons 
&c.,) 18-40 s. 

Imports from Foreign Countries and Re-exports. —Un review¬ 
ing the trade returns of imports by sea it will be found that the quantity 
thus annually received in India is a very fluctuating one. Thus in 1883-84, 
24.65 cwt. were imported; while in 1887-88, only 368 cwt. came into the 
country. The average for the past five years has been 1,116 cwt., valued 
at R62,oi4. The countries from which these have been principally obtained 
are Ceylon, from which the average imports for the same period was 725 
cwt., valued at R28,652 ; Zanzibar 283 cwt., valued at R 35>^45 '> anc ^ 
Mozambique 37 cwt., valued at £4,507. The horns obtained from Eastern 
Africa are thus evidently much more valuable than those *rom Ceylon. 
The trade returns of re-exports shew that only a small proportion of 
this import has been re-exported, at least as foreign merchandise, since the 
average during the same period is found to be only 321 cwt., valued at 
R 38,022. The whole of the re-exports are shipped from Bombay, and 
nearly all go to Hong-Kong, the average for the past five years being 296 
cwt., value £37,683. in 1884-85 a small consignment was sent to Great 
Britain, while in 1883-84, Aden, and in 1886-87 the Straits Settlements, 
received 6 and 2 cwt., respectively. The greater part of the horns imported 
by trans-frontier trade comes from Kashmir, but the quantity thus recorded 
is small. In 1887-88 it amounted to 147 cwt., valued at R 1,973. There 
is no record in the trade returns of any exports to trans-frontier countries. 
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HORSES, ASSES, & MULES. 4 H 

The Horse and its near allies, the several species of Ass and Zebra, form the 
genus Equus of Linnaeus. l'hev are all indigenous to various parts of the 
Old World, though fossilised remains of an animal about the size of a fox or 
s’ucop, but unmistakeably belonging to the genus Equus, have been found in 
the Eocenes of North America. They are very distinct in structure from other 
genera of Mammalia, and in the old systems of classification constituted a 
separate Natural Order under the name ot Monodactyla or Solidungula. 

Researches in comparative* anatomy have, however, disclosed the fact that their 
structure, seemingly so singular and exceptional, is in reality nearly allied to that 
of the rhinoceros and tapir, a result which has been confirmed by numerous 
palaeontological discoveries, and restorations of extinct species forming inter¬ 
mediate stages between a remote, many-toed ancestor, and the present or.c-toed 
type. It I.; not pioposed in this article to enter into the Anatomy. Physiology, 
and Pathology of the Horse and Ass, for accounts of which the reader is referred 
to the many woiks of authors who deal with veterinary science. Nor is it neces¬ 
sary to discuss the extensive and complicated subject of G>vernm*-.tit Horse 
Breeding in India, since the numerous and valuable reports issued on tl o subject 
are accessible to the public. The species of the genus which present 1. itures 
of economic interest are only two—Eqpus caballus, Linn. y The Horse; 
and E. asinus, Linn., the domestic Ass. Four species of ass and three of zebra 
have, however, been described by naturalists, vis., E. toeniopus, Hcugli 
the Wild Ass ot Abyssinia; E. hemionus, Fallas,, the Kiang or Dzeggctai 
of the high tablelands of Tibet; E hemippus, Geoff -., the Syrian wild ass, and 
E. onager, Pall., the Onager of Persia, the Panjab, Sind, and the desert 
of Cutch. The first of these is undoubtedly the ancestor of our domesticated 
animal, while the other three have been by several Zoologists reduced to one 
species. The zebras have by Hamilton Smith been separated as a genus 
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Hyppotij.ns, but they only differ from the asses in their colouration, and one 
of them E. quagga, Gmel., the Quagga, is intermediate between the izebras 
J a f SeS * rhe other two s P e .cies are E. burchelli, Cray; the Dauw. 

SnnrlfaV the Mo T tain Zebra - All three species are natives of 
disthtt^^fnea- rhoughthe'eare thus seven distinct species; orspecies considered 
St^ ma r r f 5 atura !'l ts > the y "HI all, at least in a state of cap- 
artic!e b '«Hh^ ” P„ e ( r ^ C y reed ,°™ "'.‘h any of the others. Thus the writer of the 
rH ? . t ln the Gncyclrpadia llntannica states that cases of fertile union 
horse anrUh. " thC h °rsr■ and the quagga, the horse and the dauw, the 

orse and the hemionns or Asiatic wild ass, the domestic ass and the dauw the 

and the^ze^a^ndt^ th ® domestic > ass and the hemionus, the hemilm.9 

z ,? b . r , a ’ and the bemionus and the dauw. As is well known, also, the 
5? K ’ pe,haps two most widely distinct of the species, produce 
f 1 ; mule, which in many useful qualities excels both its progenitors. These 

re 5 cord P S d 0r of n a fert^L* uni l ’"SJ ”* terse j and onl X vcr y rarely have instances been 
recorded ot a fertile union between a female mule and a male horse or ass. 

K?Rrm/ f7 T Wf Z ass) * \ftor-Mur--E quus onager). Hind. ; At, 
Kirghiz , Kudn {kalday= ass), Tam. ; Guramu {gardhi= ass), Tel - 
Son f hnyet,myen, (myai^ass) Burm.; Asu , hya, aswa , turg, vag , va jL 
ghotak, piti, Sans. ; Hisdn { t khamar= ass), Arab. ; Asp , {ghour^Eams 
onager), Pers. 

References. Wallace, India in 1S87, I2J; Darwin, Animals and Pis. 
mt’ioi 0 ’'!'ri ,: ‘'In”’/') 49 '' ? er v d ”’J’ Ia 'f °f India > 2 &1 Ist Yarkhand 

E A 10 ; Lahore to Yarkhand, ijs; Adams, Naturalist in 
India, 269; Drew, Jammu and Kashmir, 386 ; Voyage of John Hvye- 

k n‘ fT o',c C ^t en ’ Ed - mS ’P; 5 f iff'-'-Mbari, Bloch,nlnn's Tram., 
Hi 2 Iy 9 > -‘5,233, 250, 235i Gladwin's Trans., 1., 144 , /<#, 207 • 11 
7 n 9 f 5 r i / I ni T i 6 * ; 77 / Spans, Encyclop ., 109S ; Balfour, Cyclop., 188; 
3 J i Iort ° n AS? lop \£ g ?'> 11 " 7/ '' lnd ' A * ri ' Gazette, ,88 7> S3i ; 
,°/ Agn '£ e £ L '—Madras, 1884-85, 10; 1885-86, 9,46; Bombay 

bb 4 * i 8S6 l 7 ' App ‘ N -~ lV - P " ,8Sz * 52 ’ 1887-88, 

18 7 f '7l P ??r Xp r F “ rms >—-Madras, 1884-85, 54; Bombay Admin. R c p\ 
1*72-73 34! ; GazetteersPanjab ;~Rawal-Pindi, 85 • Jhelaiv, ii3 • 

nrehkl at ’ Histpiy, &c.--The horse has been a domesticated animal from 

No’abor dn‘iT e or W tr 1 f ‘ l d,f ? cu 1 lt t0 demine its original habitat. 

INoabcngmal or truly wild horse is known positively to exist thoucrh 

many authors assert that the wild horses of theEastare notdescendant' 
of escaped domestic horses, but are in reality of aboriginal origin Thus 

CeXf^ia n of C ^, in t ,‘ 8Sl a Wild hor f lul "' d b * him in°h?‘descSof 

Central A.ia. It, ol all others, appears to have the strongest claim to beim» 

3 ^i tnU 'i?r 'i' - d \° rS o' , n colour >* ls whitish grey, paler and whiter beneatlf 
and reddish in the head, which is also large and heavy in proportion to Urn 
small body It approaches the ass and zebra in the structure of the tail 
the hairs of which begin half way down from the base. The ears howl 
ever, are horse-like, and it has warts on the hind, as well as on the fore¬ 
legs, which characteristics are sufficient to classify it as a true ho^ 
Intense heat and extreme cold appear to be equally well borne by the 
horse, which readily becomes acclimatized and suited'to the most diversi- 

Sd S fror n a stie° n f^° nS ' 3 hUS W | ld hc>rses (Worses which have become 
whit nn^h» f tate of domestication) are found in Siberia at lat. 5 6° N., 

; h .f’°? t ^ , t : 'f J lar, d» m Arabia, with its intense heat, the horse abounds 
in li e highest state of perfection rnd with great powers of endurance, 
liere seems to be little doubt that all the varieties of horse, domesticated 
" d , eral > ousting at the present day, are descended from one common 
;’ u , !lich Darwm, in his very interesting chapter on “ Horses and Asses” 

! f! , nnd Plant* under Domestication ), has proved to have been pro- 
Dabiy dun-coloured and more or less striped. In the Neolithic or Polished- 
one t eriod, wi'd horses were certainly abundant in Europe, as is evi- 
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denced by the discovery of their remains, associated with those of men 5 and HISTORY, 
the rude representations of the animal on reindeer horns, &c,, found in lake 
dwellings, tend to prove that the chase of the horse must have been one of 
the chief occupations of pre-historic man. Bones, and the rough etchings 
above alluded to, show that the horse of that period must have been a 
small, heavy animal, with shaggy hair, mane, and tail, and a large head. 

That these horses were domesticated or partly domesticated in pre¬ 
historic times is proved by their remains having been found in the lake 
dwellings of Switzerland. It appears probable, however, that the greater 
number o( breeds of horses now existing in Europe are not direct descend¬ 
ants of these European pre-historic races, but are derived from horses im¬ 
ported through Greece and Italy from Asia. These Asiatic ancestors were, 
on their partf probably the outcome of a still earlier domestication, accom¬ 
panied by long continued attention to breeding and selection, which 
resulted in a great improvement in the qualities which render the animal 
so valuable to man. As these qualities have always been the points to¬ 
wards the improvement of which the breeding of horses has been directed, | 
all existing breeds present some peculiar character, specially fitting them « 
for their surroundings and work. The process of artificial selection has 
thus resulted in the production of such various types as the English tho¬ 
rough-bred, which may be called a highly perfected gallopping machine, 
the English draught horse, with its enormous power and working capacity, 
and the little Shetland, or to take an Indian example, the Manipur pony, 
so admirably fitted by its small size, strength, and powers of endurance, 
for work in mountainous countries. Horse-breeding, or the artificial selec¬ 
tion of stallions and mares having certain qualities or peculiarities which it 
is desired to perpetuate, together with careful rearing of the foal, is histori¬ 
cally of very ancient date. Thus Solomon imported horses for breeding 
purposes from Egypt at high prices, and the Arabs have for centuries been 
extremely careful* in their "breeding operations, and have taken e\ery pre¬ 
caution to keep certain strains of blood pure and unmixed. There is 
abundant philological evidence that the horse was known to the Aryans 
' before the period of their dispersion, and it appears probable that the Seme- 
tic peoples as a whole are indebted for the horse to thedands of Iran. 

Thus the earliest Egyptian monumental record of the animal dates from 
about the eighteenth century B.C. the earliest Hebrew reference is not older, 
and Hehn has pointed out that literature affords no trace of the horse in 
Arabia before the fifth century B.C. The present Indian breeds of horses 
have probably been derived, for the most part, from Arabian, Persian, and 
Turkoman ancestors, and present, as in other countries, many distinct 
races. They are, as a rule, small, lightly built, and possess many of the 
characters of the Arab. As the horse* is never employed in India for 
heavy draught work, like the drav or farm horse of England, no simi¬ 
lar strong, heavy breed exists. The question of the origin of existing 
races, owing to the want of records and literature on the subject, is one 
of extreme difficulty. There seems little doubt, however, from the ear¬ 
liest reports we possess that the Arabian horse in this country, as in Europe, 
has always been the mainstay of breeders. Thus John van Linschoten, in 
the account ol his travels in India in the sixteenth century, mentions that, 

“out of Arabia diverse goodly horses are imported, that are excellent for 
breeding,” and Abul Fazl, in a long and accurate description of Akbar’s 
stables written about the end of the same century, writes : tf His Majesty is 
very fond of horses, because he believes them to be of great importance in 
the three branches of the government, and for expeditions of conquest, and 
because he sees in them a means of avoiding much inconvenience. Mer¬ 
chants bring to court good horses from Trdq i 5 Arab and ’Iraq i ’Ajam, from 
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Turkey.Turkestan, Badakhshdn, Shirwan, Quirghiz, Tibet, Kashmir, and 
other countries. Droves after droves arrive from Turan and Inin, and there 
are now-a-daystwelve thousand in the stables of His Majesty. Skilful expe¬ 
rienced men nave paid much attention to the breeding of this sensible ani¬ 
mal, many of whose habits resemble those of man ; and after a short time 
Hindustan ranked higher in this respect than Arabia, whilst many Indian 
horses cannot be distinguished from, Arabs or from’Iraqi breed. There 
are many fine horses bred in every part of the country, but those from Cutch 
excel, being equal to Arabs. It is said that a long time ago an Arab ship 
was wrecked and driven to the shore of Cutch ; and that it had some choice 
horses from which, according to the general belief, the breed of that country 
originated. In the Panjab horses are bred resembling 'Iraqis, especially be¬ 
tween the Indus and the Bahat (Jhelum); they go by the name of Sajiuji" 
(or Satuji)-, et so also in the district of Pati Haibatpur ” (near Moonuk), 
“ Bajwarah, Tahdrah ” (Patiala), “ in the Sub ah of Agra, Mewdt, and in 
the Subah of AjmiT where the horses have the name of Pachwariya. In the 
northern mountainous district of Hindustan, a kind of small but strong 
horse is bred, which is called gut*, and in the confines of Bengal near Kuch 5 
(-Behar), “ another kind of horses occur, which rank between the gut and 
Turkish horses, and are called tang’han ; they are strong and powerful.” 
The writer then goes on to eulogise the efficient means taken by the Emperor 
to secure good breeding, from which and many other passages it is evident 
that Akbdr was not only a keen admirer of horses, but a careful and com¬ 
petent horse-breeder, and it seems certain that the general breed of horses 
in India must have considerably improved during his reign. In his further 
detailed description of the various provinces of the Emperor’s territory, 
Abul Fazl again comments on the fine breeds produced in Cutch, Pati, 
Haibatpur, Bajwarah, Taharah, Agra, Mewat, and Ajmir, and also men¬ 
tions the horses of Delhi as being good, those of Lahore as resembling 
’Iraqis and very fine, those of Kashmir as small, hardy, sure-footed, and 
cheap, and those of the more eastern Himalaya and Kuch (Behdr) as hav¬ 
ing the same qualities. It would appear, therefore, that, in the sixteenth 
century except in Cutch and Kuch Behdr, all the finest Indian breeds were 
produced in the Panjab. Linschoten, commenting on the horses of West¬ 
ern India of the same period, remarks, “ No man may send any horses in 
India, but only the Captaine (appointed by the King of Portugal), or such 
as have authorities from him, whereby he raiseth a great commodity, for 
that horses in India are worth much money, those that are good are sold in 
India for four or five hundred pardauwen, and some for seven, eight, yea 
one thousand pardauwen and more, each pardauwen being accounted as 
much as a Reekes Dollar, Flemish money.” Abul Fazl, in a passage re¬ 
lating to the value and classification of horses, writes that they were divided 
in Akbar’s stable into two great classes— Khdgah and those that were not 
Khdfah . The former consisted entirely of horses of fine Arab or Persian 
blood, imported or bred in the imperial stud, while the latter consisted, 
presumably, of country-breds, and were divided into separate stables ac¬ 
cording to their value, which seems to have ranged from about ten to thirty 
mohurs. In another place he states that the price of horses in the country 
generally varied from R200 to 500 mohurs. 

Principal breeds at present in India.— There seems to be little 
doubt.that the native breeds of horses have diminished and deteriorated 
under British rule, a circumstance which the overthrow of the Mahrattas 
and Sikhs rendered almost unavoidable. Up to the beginning of the 
nineteenth century, several horse fairs were periodically held in Rajputana, 
especially those of Bhalotra and Poshkur, to which the horses of Cutch and 
Kathiawar, the Lakhi jungle, and Multan were brought in great numbers, 
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Valuable horses were then bred also on the western frontier, on the Luni, 
those of Rardurro being especially esteemed. But with the conquests of the 
British the steeds of Rarduiro, Cutch, and Lakhi, became almost extinct, 
and the horses from the west of India were carried to the Sikhs. The sup¬ 
pression of the predatory system, which had been such a large source of de¬ 
mand, lessened the supply, and the superior Lakhi and Cutch breeds, which 
for centuries were famous, became almost if not altogether extinct. It is pos¬ 
sible, also, that the demands of the British for a larger class of animal than the 
country naturally produced, led to a system, at least in some cases,of artifi¬ 
cial breeding, in which size was the object mainly aimed at, an object which 
resulted in the deterioration of the original small, hardy breed, apd the pro¬ 
duction of badly-formed and weedy animals. Within recent years, however, 
the constant endeavours of the Government to improve the breeds of Indian 
horses, by importing stallions which possess in a marked degree the quali¬ 
ties wanting in the country-bred mare, and by encouraging breeding on the 
part of the zamindars, have resulted in great improvements in the weight- 
carrying powers and endurance of the country-bred of the present day. 

Panjabi —Horse-breeding, in this, once upon a time the chief producing 
province o'f India, has greatly fallen off, owing to several reasons. Thus 
at the time of the annexation, many of the best brood-mares were withdrawn; 
extensive demands were made on the province both for horses and mares 
during the mutiny; and breeding from mares in the ranks, a system always 
carried on by the Sikhs, has, under British Government, been stopped 
owing to the necessity of every horse in a regiment being always ready for 
service. Owing to the last cause many well-bred and tractable mares, 
which would have been invaluable for brood purposes, have been lost to the 
province. The best brood-mares are probably those in the Rawal Pindi, 
Jhelam, Gujerat,Gugaira, arid Lahore districts, and many very good 
animals are also to be found in the frontier districts, such as Bunnu, 
Kohat, Dera Ismail Khan, and Dera Ghazi Khan. The average Panjdbi 
country-bred is small, but fairly well-bred and possesses great powers of 
endurance. Breeding operations under the superintendence of Government 
are now largely carried on in the several districts above mentioned, both 
for the production of horses and mules. In the Rawal Pindi.District alone 
the Gazette (1883-84) reports that there are 3,228 branded brood-mares, of 
which 1,090 are for horse-breeding, and 2,138 for mule-breeding, also 25 
horse stallions and 52 donkey stallions. The mules thus bred in Rawal 
Pindi are perhaps the best procurable for artillery purposes in India. 

The horses of the Jhelam district have long been held in high esteem, 
especially those of the Dhan. The Gazetteer of the district contains the fol¬ 
lowing interesting paragraph regarding them: “In former days the 
greater part of the Sikh cavalry was horsed from the Dhanni plains north of 
the Salt Range, and even now large numbers of remounts are drawn thence 
by the British Army; but the fall of the rich Sikh chiefs has removed the 
incentive for breeding large and powerful horses, such as the native gentle¬ 
man delights in. Although the Dhan is best known for its horse-breeding, 
yet very good animals are to be found all over the district. Some of them 
are fast, and nearly all remarkably enduring and able to go over the 
stoniest ground without shoes. It may be doubted whether the Dhani 
and Talagongbreeds are not deteriorating. Owing to the spread of cultiva¬ 
tion and other causes the animals are allowed much less liberty than 
formerly, and the method of tethering them up is verv bad.” In 1884 
there were eight Government horse stallions, and seven donkey stallion-, in 
the district, with 263 brood-mare.^ brande d for horse-breeding, and 109 for 
mule-breeding. The Biloch mares of the Dera Ghazi Khan district are 
famous for their endurance, some also being very handsome, and the class 
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of remount obtained out of them by Government stallions promises to be a 
very good one. There were twenty-two of the latter in the district in 1884, 
and nine stallion donkeys. 

Bombay ,—As above mentioned in recounting the history of the horse 
in India, the horses of Cutch were at onetime perhaps the best bred in the 
country. With the increased ease of importing horses from Arabia, Persia, 
and Australia, however, along with the reasons influencing horse-breeding 
incident on the British successes oyer the Mahrattas and Sikhs, the value 
of the breed has much declined. The Cutch horse is generally a little over 
14 hands, well made, spirited, showy in action, with clean limbs and good 
bone, thin long neck, large head, outstanding ram-like brow, and small 
ears ( Cutch Gazetteer). His chief defects are the length of his cannon bone, 
his ugly heavy brow, and bad temper. As in other districts attempts have 
been made by the introduction of Government stallions to improve the 
breed, but up to date seemingly with indifferent success. 

The Kathiawar breed was also a famous one, for many centuries, and 
is closely allied to the former; indeed, the Persian name applied to the race, 
viz., Kachhi (Cutchf) would imply a common origin. In former days it 
was the custom of the Subahddrs of Ahmadabad and the Faujddrs of 
Jandgad to send presents of horses of this breed to the Emperor. The best 
horses of. the true Kathf or Kathiawdr type are found even to the present 
day on the shores of the Ran, and since in former times, the Arabs imported 
for the imperial stables were landed at Veraval, Somnath-Patan, Diu or 
Surat, it appears probable that the superiority of the breed is due to an ■ 
Arab strain then introduced, the Kathfs having availed themselves of the 
services of these Arab stallions on their way through the province. The 
breed, however, like many others of the old Indian country-bred, has 
apparently fallen off greatly during the past century. The best horse- 
breeding region in the district is said, in the Gazetteer, to be Panchal, in the 
heart of the province, containing as it does every requirement essential 
to successful breeding, viz., favourable soil for the formation of the feet, 
hilly ground for the development of muscle, plenty of good fodder and 
running water, and a hot, dry climate. The author of the Gazetteer further 
remarks : “ In spite of neglect, confining the young stock, and want of care 
in the choice of stallions, handsome specimens of the Kdthi breed may still 
be found. The peculiarities of the animal are that it is generally undersized 
and small-boned; its distinctive marks are a black cross down the back 
and black bars on the legs, the colour of the coat varying through every 
shade of dun. A well-bred Kdthi is teachable and honest, free from vice, 
full of spirit, and wonderfully lasting and hardy. : ” Mares are most esteemed 
by native breeders, as the horses are noted screamers, and are consequently 
not liked by the purchaser. The endeavours of Government to improve the 
breed have'not as yet met with marked success, owing to the fact that the 
Kdthfs have shown themselves averse to showing their best marcs, and will 
very rarely sell a first-rate animal. The animal varies greatly in price, as 
much as £3,000 being still paid, according to the Gazetteer, for a horse of the 
best blood, while a serviceable, sound, and good-looking nag of from 14 to 
14 \ hands may be secured for from R100 to R300. Considerable numbers 
of Kdthf horses are kept in Ahmedabad, and as that district is one of the 
best for horse-breeding in the Presidency, it has attracted the special atten¬ 
tion of Government, and appears likely to furnish good remounts. 

The Baimthadi or Deccan horse is the remaining special breed of 
country-bred in Bombay, and probably, like the others, owes much to 
foreign blood, arising from Arabian, Persian, and Turk! sires. The finest 
specimens of the breed are reared on the banks of the Bhfma and Ufra in 
Poona and Ahmadnagar, but, as in the case of other districts of Bombay, 
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well-bred animals are neither so common, nor is the general breed so good as 
in former times. The well-bred Deccan horse is of middle size (rarely over 
14*2 hands high), strong, rather handsome, generally of a dark bay colour 
with black legs, and has the fine limbs, broad forehead, and much of the 
docility and endurance of the Arab. The great mart for ihis animal is 
Malligaum, about 25 miles from Ganga Kheir, on the Godavery. This 
breed is certainly ,otie of the best in India, and is deservedly held in high 
esteem, a regard which is fully warranted, when the long marches of the 
Mahratta and Pindari horsemen, mounted on Deccan and Kathf horses, 
are remembered. Government, consequently, as in other places, is at 

E resent making great endeavours to encourage the development of the 
reed. The ponies of the same district are also much valued on account 
of their strength, endurance, and frequently surprising speed. The Deccan 
pony was much more bred, however, 30 years ago before the days of rail¬ 
ways when he was of great value for carrying mails, than now. They are now 
principally in demand as hacks and tonga ponies, and a good one will 
fetch R 1 50 to R200. The Deccani pony is thick-set, short-legged, and 
hardy, varies from 12 to !3? : hands or a little more in height, and :s gener¬ 
ally bay, brown, or chesnut, seldom grey, and still less often dun. Of all the 
Deccan breed the best pony is the Dhangar or Khildri. They were ge¬ 
nerally thought to be a special breed, but the general belief of authorities in 
the present day is that their superior excellence is due to the Dhnngar’s 
practice of castrating them. A small but hardy breed of ponies is also raised 
by the Thilaris, a tribe of wandering herdsmen chiefly inhabiting the west of 
Khandesh. Dharwar in the Karnatak was also once famous for its breed 
of ponies running up to 14 hands high, but this has much deteriorated 
within recent times. The breed is now small, under 13 hands, often ill¬ 
shaped and vicious, but hardy. All these ponies of the Deccan and 
Karnatak were much employed in the Persian campaign of 1S56-57, the 
Abyssinian campaign of 1867-68, and the Afghan campaign of 1879-80, 
and on each occasion their numbers suffered considerable diminution. 

Ponies of the Himalayan Regions. —Several distinct breeds occur in 
• the North of India and adjoining territories,all of which are valuable owing 
to their powers of endurance, their weight-carrying capabilities and their 
sure-footedness. The Ghunt or Khund is a breed of the districts adjoining 
Lahoul and Spiti, employed almost entirely for saddle purposes. It is of 
two varieties, one small, never above 12 hands high, the other 13 to 13^ 
hands, which is imported from China and is more highly esteemed than 
the srpall breed peculiar to the country. The Ghunt is strongly made, 
exceptionally sure-footed and hardy, but is said to be very hard-mouthed 
and frequently unmanageable. It is, however, specially valuable in hilly 
regions, owing to its extreme hardiness; indeed, it requires little if any 
care. The ponies, except the yearling-, which are housed, are kept out all 
winter, and live on the roots of stunted bushes or any other nourishment 
they can pick up after scraping away the overlying snow. 

The Yarkand pony is a breed that is raised in great numbers-all over 
its native country, and is distinct from, though it very much resembles, the 
Yabu of Afghanistan. Its chief points are short or medium height,round 
barrel and deep chest, with full quarters and thick limbs, and its general 
appearance is that of a miniature English cart-horse. Unlike the ghunt 
it is an admirable pack-horse, and is inured to carrying heavy loads 
at a peculiar jog-amble of about five miles an hour. When not urged 
beyond its natural pace it has great powers of endurance. In the verna¬ 
cular of the country this pony is known as iopichdc or " roadster; 9 In 
distinction to the arghumdc or “ thorough-bred/’ the latter of which are 
Turkoman, or Andijan horses, in the possession of the chiefs or more 
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wealthy inhabitants. The pony in Yarkand, unlike that in India, is not 
only employed under the saddle or pack, but is also used in the plough, 
and in harness. The natives have distinctive names for the several 
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colours of pony, and have preferences for certain sorts, “ tunk 99 or chesnut 
being considered the best and most hardy. At the time of the Mission 
in 1873, the price varied from R40 to R150. 

The Kashmir pony has long been known and appreciated for pack 
and riding purposes in the hills. Drew mentions those of Baltistan as 
being particularly good, writing —“ They stand about 12*3 or 13 hands 
high; for their size they are rather large boned; they are compact in 
make ; they have a broad chest, a deep shoulder, a well-lormed barrel well 
ribbed up, and good hind quarters, and a small, well-shaped head. They 
are good at hill climbing and at polo they are very active; they are of 
good heart, going long without giving in. 5 ’ 

The Bhutia pony is a strong-boned, powerful, and very useful, hardy 
breed, largely employed as a hill pony in North-Eastern India. It is larger 
than those of the more Western Himalaya, reaching a height of 14 hands. 
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Burma. —The ponies of Burma, which are small, hardy, and exceedingly 
tractable, are said to be all importations from the Shan States, from 
whence large numbers are exported to. Burma every year. They are, 
however, generally known as Pegu ponies, presumably because they are 
exported thence to India. In Burma they are generally employed for 
dravving carriages, which, however, are only used in towns with roads. 
Their characteristic pace is an unbroken run, in which the shoulders seem 
to roll from side to side. A few of the officials and richer people, ride, 
and the common people are all fond of pony-racing, not because they ride, 
or are fond of horses, but because a race meeting affords them an oppor¬ 
tunity of indulging their inveterate gambling propensities. About 100 
are exported to India and the Straits yearly, where they are valued for 
their wonderful weight-carrying and enduring powers, and make good har¬ 
ness ponies. Burman stallions have been introduced into Ahmadnagar 
and Poona with the view of improving the breed of Deccan ponies. 

The Manipur pony is generally considered the best of all Indian 
breeds under 13 hands. It is a small, mostly dun-coloured, animal, rarely 
exceeding 12 hands in height, but possessed of wonderful powers of endu- 
1 ranee and weight-carrying capabilities. It is probable, however, that the 
breed has deteriorated since the beginning of this century, at which time 
the Burmans. during their invasion cf the country, made every endeavour 
to exterminate the ponies which gave such powerful assistance in the hiil 
warfare of the Manipuris. The Manipuris who, at that time took refuge 
in Kachar (many of whom have since settled there), withdrew with them, 
in their flight, as many of the ponies as possible. From that stock has 
been derived the Manipuri pony as met within India, but the Cachar 
Mampuri is a very much inferior animal to the more carefully bred pony 
in Manipur itself. In Manipur the strictest system of protection against 
inter-breeding is followed. The Maharaja allows no pony to leave the 
State, and appropriates the best colts and fillies for his own stables, hence 
the produce of his stud is extremely good. The ponies of the general 
inhabitants, however, are allowed to roam the country in flocks, are very 
much left to themselves, and uncared for, and Dr. Brown, in the annual 
report for 1872, lamented the fact that the general breed was deteriorating. 
In 1839 Government sent one Arab stallion and eight stud-bred’mares 
to cue then regent, Nur Sing, but they and their descendants have com¬ 
pletely died out, and seem to nave left no trace of their strain in the present 
br'-ed. Before the Burman invasion at the beginning of this century, the 
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traffic in ponies between Manipur and that country formed a large and 
important trade, so it is probable that the Burman and Manipur breeds 
are closely allied, though now in many points dissimilar. 

Foreign Breeds. —Besides these different breeds of Indian horses 
and ponies, many foreign breeds are yearly imported in large quantities, of 
which the most important are Australians, New Zealand horses, Arabs, 
Persians, Gulf Arabs (out of Persian mares by Arab horses), Turkomans! 

1 ape horses, and Afghans or K&bulis. A few English horses are also an¬ 
nually imported for stud purposes, principally thorough-breds, and Norfolk 
Trotters, the latter of which are extremely popular with native breeders. 
As an outcome of the large and general importation of these different 
breeds, the foal at present reared by the zamindar contains a mixture of 
many bloods, with the natural consequence that the old characteristic 
breeds of various parts of the country are dying out. For accounts of the 
results of this cross-breeding, and the relative values of the English 
thorough-bred, Norfolk Trotter, Arab, or Australian as a sire, the reader 
is referred to the numerous and valuable Government Reports on horse- 
breeding* 

Domestic Asses exist in all parts of India, and are largely employ¬ 
ed as beasts of burden, especially by the Dhobis or washermen, potters, 
and tinkers. As a rule the Indian donkey is badly cared for, and ab¬ 
solutely no attention is paid to its breeding, with the natural consequence 
that it is small and unfit for-saddle work. It is, however, cheap (costine 
from R15 to R50), hardy, and readily picks up a sustenance from the 
most unlikely ground, and consequently forms a valuable pack animal for 
the poorer classes of itinerary merchants, such as those above enumerated. 
A specially fine breed occurs in Kathidwar, of which the I idlar or Jh.ilavad 
white variety is one of the strongest and largest. The Bhutias, who come 1 
down from the higher Himalaya to seek employment during winder at 
Simla and other hill stations, bring with them a very small, dark or almost I 
black donkey, with long shaggy hair. These appear to be useful animals | 
for load-carrying, but as they are not much larger than a good sized goat, 
they can only carry small loads. 

The donkey stallions employed by the Government in mule-breeding 
are not country-bred, but of the much more valuable Arab, Persian, Italian, 
and opanish breeds, which may cost as much as R300. 


Mule-breeding- has been very extensively carried out by the Govern¬ 
ment, since large numbers are required for use with transport and moun- 
am artillery. Considerable difficulty is, however, experienced in many 
parts ot the country in inducing the zamindar to employ his mares’for mule- 
oreeding purposes, owing to the fact that rearing mules is considered 
ti IS occupy. 1011 * With good prices and every encouragement from 

t lose in authority, this objection is, however, beginning to lose its force, and 
operations are now conducted, especially in'the Rawalpindi and 
Jhelam districts of the Panjab. An interesting paper on mules was re- 
cen ly read by Mr d A. Steel, A.V.O., befoVlbo Bombay Nat 

& m SOC ;t y ’ !n wh,ch . he contended that mules should be obtained for 
Government by importation from al.mH either than bv 
in districts where valuable races ■ f horses are bred but that it 2 k? 
encouraged in places such as Madras. .Bengal, and Burma, which fuppU 
no horses and few ponies. Of late years a considerable number of niut<» 
the «innlvf met i° i'- mebe ? n . im P orted b y the Government from Persia 
rletna k 0n ! In j a i' a - n0t iavi V g P roved sufficient for the demand. This 
demand :as steadily increased, and will in all probability continue to do 
so, owing to the superiority of the mule as a strong, hardy, surefooted 
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and healthy baggage animal, suited for transport purposes in almost 
any description of country. 

HORSE-FOOD. Food and Fodder of Horses, &c.—See articles oh Fodder, Vol. III., 
429 407-487, Gram, II., 274, Madras Horse Gram, IH.,-175, Barley, p. 77; 

also Oats, Maize, and Fodder in Appendix. 
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Hide.—For horse hides and their special qualities see articles on Hides, 
also Leather. 


HAIR. 

431 


FOOD. 

Flesh. 


432 


Hair—Is apparently little employed in India, nor does the Indian 
article form part of the commercial supply in Europe. The hair employed 
in trade is derived from the mane and tail only. In Europe the long 
hair is used chiefly in making hair-cloth for purposes of upholster}*, &c., 
also for the manufacture of straining-bags and cloths, seives, plumes, 
wigs, fishing-lines, and ropes. The short hair is curled for stuffing seats, 
mattresses, &c., while medium coarse hair is sometimes used in brushes 
( Spons 9 Encyclopaedia). The market price varies from 4 d. to 4 s. a pound in 
England, depending on the cleanness, quality, and length of the hair. 
Horse-hair is employed by the natives of parts of India in ornamental 
embroidery of leather work, and for the manufacture of the commoner 
sorts of fly flapper or “ chauhri.” 

Food.—The flesh of the horse is largely utilised as food by many 
castes in various parts of the country, and is considered specially good by 
the hill tribes of Northern India. 
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Medicine.—The milk both of mares and she-asses is recommended 
in Sanskrit literature, as slightly acidulous, easily digested, and specially 
suitable for the dietary of dyspeptics and convalescents. U. C. Dutt, in 
his Hindu Materia Medico , also mentions the urine of the horse as being 
employed medicinally by Hindu practitioners, but does not describe its 
supposed virtues. 
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Domestic & Sacred Uses.—Horse sacrifice is considered one of the 
most efficacious of propitiatory offerings in Hindu religion. Thus in the 
ordinances of Manu it is laid down as one of the methods of purification on 
the part of one of the Hindu castes, alter unintentionally slaying a Brahman. 
Ancient Sanskrit literature relates that the gods killed a man for their 
victim, but from the man the pari fit for sacrifice went out and entered 
a horse, after which the horse became an animal fit for sacrifice. In 
like manner the ox, sheep, and goat in turn became sacrificial animals, 
and according to Hindu belief the specially sacrificial part remained longest 
in the last. Sir Monier Williams, commenting on this subject, writes : 
“ The Asva medha or ‘horse sacrifice 9 was a very ancient ceremony, 
hymns 162 and 163 in Mandala I of the Rigveda being used at the rite. 
It was regarded as the chief of all animal sacrifices, and in later times its 
efficacy was so exaggerated that a hundred horse-sacrifices entitled the 
sacrificcr to displace Indra from the dominion of heaven.” 
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Trade.—A large and important import of horses takes place annually, 
principally of Australians (called “ Waters”), Persians, and Gulf Arabs, and 
Cape Horses, from which the remounts for British Cavalry, and Horse and 
Field Artillery are derived. The number of animals thus brought into 
the country has steadily increased up to 1887-88, in which year there was 
a slight falling-off. Thus the average number imported during the five 
years ending *882-83 was 4,224, value 1^14,90,458, white in the period 
ending 1887-88 the average was 6,202, valued at £23,14,148. The coun¬ 
tries which form the source of supply are Am tralia, Persia, Turkey in 
Asia, Cape Colony, and the United Kingdom, and to a very small extent 
Ceylon, South America, Arabia, Austria, Italy, and Aden. As an exam- 
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pie of the relative proportions contributed by each country, the figures for 
1887-88 may be here quoted : — 

Number. 


Australia • 
Persia . 
Turkey in Asia 
Cape Colony . 
United Kingdom 
Ceylon . 

South America 
Arabia . 
Austria • 

Italy 

Aden 


Total 


3,924 

1,589 

946 

150 

33 

10 

6 

5 

5 

2 

1 

6,671 


Value. 

R 

i4*5Moo 

5,32,600 

3,35,4oo 
30,000 
1,27,520 
3, *35 
3,5oo 
1,250 
444 2,000 
5,000 
700 

24,92,405 
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Of the total number, Bengal imported 2,591, value R 10,41,500; Bombay 
2,705, value R 10,31,270; Sind 28, value 613,000; Madras 1,346, value 
R4 ,o 6,235 ; Burma 1, value R400. 

The re-exports are small and unimportant, the average during the same Re-exports, 
period having been 98 horses, value R36 ,Soi ; a considerable fallino-- 
ofT from the average for the preceding five years, which was 158 horses, value 
£52,784. The countries receiving these re-exports were the United King¬ 
dom, Ceylon, Straits Settlements, Zanzibar, and Australia, the former 
country importing those of greatest value. Thus in 1887-88, though the 
total export of foreign horses to the United Kingdom was onlv 10, the 
value was R17,000, or an average of R1,700 per horse. The four chief ports 
of India all take part in this re-ex port trade, Calcutta having the chief share. 

While the exportation of foreign horses shows a failing off during the past Ex-orts. 
five years, that of country-breds, though small, has "markedly increased 
• during the same period. Thus the average for the period under consideration 
was 670 horses, value R 1,14,442 in comparison with 362 horses, value 
R5i,858 for the five years ending 1882-83. Burma appears to have the 
largest share of this export trade, having in 1887-88 shipped 510 horses, 
value R8S,i3i, out of a total of 770, value Ri, 43,924~ In the same 
year Calcutta exported 207 horses, value R52,6/3; Madras 51, value 
£2,870; and Bombay 2, value R250. The chief importing countries in the 
same year were the Straits Settlements with 717, value £1,38,834 ; Ceylon 
with 43, value R2,540, and China with 1, value R 1,000, while other countries 
imported an aggregate of 9, value R 1,550. 

It would seem, from these statistics, that the only demand for country- 
breds is for low priced, and probably small, ponies, a demand which is 
principally met by the supply from Burma. 

Horse chesnut, see Aisculus Hippocastanum, Linn , ; Vol. I., 127. 

Horse gram, see Dolichos biflorus, Linn . ; Vol. III., 175. 

Horse-radish, Or Cochlearia Armoracia, Linn. • CkucificR/E. 

, A perennial planf, common in moist places in Europe, and occasionally 
grown as a vegetable in India. Its root is officinal in the Indian 
Pharmacopoeia, and is imported for use. Internally it is stimulant, sudori¬ 
fic and diuretic; externally applied, irritant and vesicant; when chewed it is 
sialagogue, It is prescribed for atonic, dropsical, and rheumatic affections 

scurvy, &c., nternally and locally, chewed in substance, for tooth ache* 
and as a stimulant embrocation or cataplasm in paralysis, &c. {Indian 
Pharmacopoeia, 23). 
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Timbers used in House-building. 



Horse-radish Tree, see Moringa pterygosperma, Garin,; MoringejE J 


Horse-tails, see Equisetum, Vol. III., 252. ^ Vo1- V- 

C'O 

3 

House-Building:.' —The following list contains the chief timber trees 


employed in India for this purpose, 

, For a description of their respective 


properties and uses, &c., the reader is referred to the separate articles on 
each in their alphabetical positions in this work : — 
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House-Building, Timbers used for— 


Abies Webbiana, 

Cinnamomum sp. (C. ? Parthe- 


Acacia Catechu. 

noxylon, Afeissn,), 


A. dealbata. 

Cocos nucifera. 


A. ferruginea. 

Cordia Rothii. 


Acrocarpus fraxinifolius. 

Cratoxylon neriifolium. 


Adenanthera pavonina. 

Cupressus torulosa. 


Adina sessilifolia. 

Cynometra ramiflora. 


iEsculus indica. 

Dalbergia lanceolaria. 


Afzelia bijuga. 

D. paniculata. 


Albizzia amara. 

D. Sissoo. 


A. Lebbek. 

Daphnidium elongatum. 


A. procera. 

Dendrocalamus strictus. 


A. stipulata. 

Dillenia indica. 


Alseodaphne sp. 

D. pentagyna. 


Altingia excelsa. 

D. retusa. 


Amoora cucullata. 

Diospyros ehretioides. 


Anogeissus acuminata. 

D. melanoxylon. 


Anthocephalus Cadamba. 

Dipterocarpus alatus. 


Artocarpus hirsuta. 

D. tuberculatus. 


Averrhoa Carambola. 

D. turbihatus. 


Bambusa Balcooa. 

D. zeylanicus. 


Barringtonia racemosa. 

Dolichandronc falcata. 


Bassia latifolia. 

D. stipulata. 


Bauhinia purpurea. 

Doona zeylanica. 


Beilschmiedia Roxburghiana. 

Ehretia laevis. 


Betula Bhojpattra. 

E. Wallichiana. 


Bischofia javanica. 

Elaeocarpus lanceaefolius. 


Briedelia montana. 

Engelhardtia spicata. 


B. retusa. 

Eucalyptus Globulus. 


Bruguiera gymnorhiza. 

Eugenia Jambolana. 


Buchanania latifolia. 

E. operculata, Roxb var. 


Bucklandia populnea. 

operculata, proper. 


Calophyllum spectabile. 

E. tetragona. 


C. tomentosum. 

Fagnea fragrans., 


Capparis aphylla. 

F. racemosa. 


Carapa moluccensis. 

Feronia Elephantum. 


Careya arborca. 

Ficus bengalensis. 


Casearia glomerata. 

F. retusa. 


Cassia timoriensis. 

Filicium decipienSy 


Castanopsis rufescens. 

Garcinia speciosa. 


Cedrela Toona. 

Garuga pinnata. 


Cedrus Libani, var. Deodara. 

Gluta elegans. 


Ceriops Candolleana. 

Gmelina arborea. 


Chaetocarpus castaneaecarpus. 

Hardwickia binata. 


Chrysophyllum Roxburghii. 

H. pinnata* 


Cinnamomum sp. 
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HOVENIA 

dulcis. 


Herifciera Papilio. 

Hopea odorata. 

H. parviflora. 

Ixora parviflora, 

Juglans regia. 

Juniperus excelsa. 

Kydia calycina. 
Lagerstraemia Flos-Reginae. 
L. hypoleuca. 

L. parviflora. 

Litsoea zeylanica. 
Lophopetalum Wightianum. 
Machilus odoratissima. 
Maesa montaua. 

Mangifera indica. 

Marlea begoniaefolia. 
Melanarrhcea usitata. 

Meiia dubia. 

Melocanna bambusoides. 
Mesua ferrcea. 

Michelia Champaca. 

M. excelsa. 

Mimusops Elcngi. 

M. indica. 

M. littoralis. 

Myristica malabarica. 

Nyssa sessiliflora. 

Ougeinia dalbergioides, 
Phoebe attenuata. 

Phoenix sylvestris. 
Phyllanthus Emblica. 

Pinus excelsa. 

P. Khasya. 

P. longifolia, 

Populus euphratica. 

Premna longifolia. 

Prosopis spicigera. 
Pterocarpus Marsupium. 

P. santalinus. 

Pterosperraum suberifolium. 
Quercus annulata. 


r 

Quercus dilatata. 

Q. fenestrata. 

Q. Griffithii. 

Q. incana. 

Q. lamellosa. 

Q. lanceaefolia. 

Q. semecarpifolia. 

Q serrata. 

Q. spicata. 

Rhododendron arboreum. 
Salix daphnoides. ... 
Salvadora oleoides. 

Sapindus eraarginatus. 
Schima Wallichii. 

Shorea obtusa. 

S. robusta. 

S. siamensis. 

Shorea Talura. 

S. Tumbuggaia. 

Sonneratia apetala. 

Soymida febrifuga. 
Stephegyne parviflora. 

S. sp. 

Stereospermum chelonoidcs. 

S. suaveolens. 

Strychnos potatorum. 
Symplocos lucida. 

Tectona grandis. 

Terminalia Arjuna. 

T. beleri_a. 

T. Chebula. 

T. citrina. 

T. myriocarpa. 

T. tomentosa. 

Ulmus integrifolia. 
Viburnum erubescens. 

Vitex alata. 

V. altissima. 

Weudlandia exserta. 
Wormia triquetra. 


HOUSE¬ 

BUILDING 
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HOVENIA, Thunb . ; Gen . PL, /., 378 . 

A germs of the Rhamne^e which has only one specie*,, distributed over 
China, Japan, and the Himalaya. 


Hovenia dulcis, Thunb.; FI. Br. Ind., I., 640 ; Lamk.. Ill, 

The Coral Tree. ’ [ R«a*»E*. 

oyn. H. ACERBA, Lindt. ; H. 1NAQUALIS, DC. 

Vern .—Sicka, Hind.; Chamhtin, P13. 

References .— Roxb . , FI. hidEd. C B.C., zn • Brandh Fnr f, , 
Gamble, Mr.?:. Timb , 88; Boyle, 111. Him. Bot. % iz3; 

Dist ,307, 717; Atkinson , Ev. Prod, of N.AV. P.,Pt V c?A fi tm - 
Cyclop ., 7., /r<5; Treasury of BotL >S 99 . * 55 ' Bai f° ur > 

Habitat.—A small unarmed tree, about 30 feet in height, with a straight 
trunk, and broad rounded head, found in the subtropical Himalaya from 
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Chamba and Hazara to Bhotan, at altitudes of from 3,000 to 6,500 feet. 
It is also frequently cultivated. The tree flowers in April-May, and pro¬ 
duces a ripe fruit in July. 

Food.—The fruit consists of a capsule with three seeds, resting on an 
enlarged, arched pedicle, the size of a pea, which is soft, fleshy, and contains 
a sweet juice. This pedicle is edible, having a pleasant flavour like that 
of a Bergamot pear. - 

HOYA, Br. ; Gen. PL , II., 776, 

A genus of twining, pendulous, or rambling and rooting, rarely erect, shrubs, 
comprising about 60 species, natives of tropical Asia, the Malay Peninsula, and 
Australia. Of these about 40 are indigenous to India, but few are of economic 
interest. Several of the species, however, are cultivated on account of the 
beauty of their flowers, under the popular name of Wax-plants, 

Hoyapendula, FI. Br. Ini., IV., 61 ,* TV/., Ic., t. 474 ,* Asclepiadeje. 

Syn. — Asclepias pendula, Roxb. 

Vern. — Dodi, hiran dori , Bomb. ; Nasjerapatsja, Malay. 

References. — Roxb., FI. Ind., Ed. CB.C ., 253; Dais. & Gibs., Bomb. FI., 
152 ; Lisboa, U. Pl. Bomb., 233; Balfour, Cyclop ., II., 116. 

Fibre.—The plant is said by Lisboa to yield a useful fibre. 

H. viridiflora, P. Br., see Dregea volubilis, Benth.; Vol. III., 193. 
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HUGONIA, Linn.; Gen. PL, I., 243, g8j. 

A genus of climbing shrubs of the Natural Ordor Linens:, comprising 
about six species, natives of Tropical Asia, Africa, and Australia. 

Hugonia Mystax, Linn. ; FI. Br. Lid., I., 413 ; Wight, III., i. 32 ; 

Syn. — Hugonia obovata, Ham. [ LlNEiE, 

Vern. Agurc, Tam.; Gatrinta, tivoa poiikc, vendapa, kdki bira, Tel.; 

Modera canni, Malay.; Bugatteya, -Sing. 

References.—/)*/*. & Gibs., Bomb. FI., 17; Rheede, Hort. Mai., II., t. 
19 / Elliot, FI. Andhr., 58, 182, l<)3; Drury , U. PL, 249 ; Balfour, Cy¬ 
clop., //., 118. 

Habitat.—A rambling leafy shrub, with handsome, golden yellow 
flowers, found in the Western Peninsula from the Konkan to Travancore, 
and in Ceylon. 

Medicine.—The bruised roots are employed externally in reducing in¬ 
flammatory swellings, and as an antidote to snake-bites. In the form of 
a powder it is administered internally as an anthelmintic and febrifuge. 
The bark of the root is also employed as an antidote to poisons. 

HUMBOLDTIA, VakL ; Gen. PL, I., 579 . 

A genus of small unarmed erect trees, of the Natural Order LEGUMIN0S7E, 
comprising four Indian species, natives of Southern India and Ceylon. 

Humboldtia unijuga, Bald.; FI. Br. Ind., II., 274; Leguminosje. 

References. — Gamble, if an. Timb., 135; Beddome, FI. Svlv., t. 183. 
Habitat.—A large tree of the Travancore Mountains, found at altitudes 
fr6m 3,000 to 4,500 feet. 

Structure of the Wood.—Hard and durable {Beddome). 
HUMULUS, Linn. ; Gen. PL, ILL, 336. 

A genus of perennial, twining, scabrid herbs, of the Natural Order Urtt- 
CACf.t;, comprising two species, one Chinese and Japanese, the other the much 
cultivated Hop plant. 

Humulus Lupulus, Linn.; FL Br. Ind., V., 487 ; Bent . Trim., 

The Hop, [Med. PL, 230; Urticaceac. 
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References.— Stewart, Pb. Pi, 216; DC., Origin Cult. PI., 162 • Aiichi- 
s ?l ly . Botany of Afgn. Del. Comm., log; Pharm. Ind. 21 a ’ Ainslip 

Hn,',h n p'h I ’’ xxtu > °' Sh T , } u g hnt ' s sy> Bent;. Dispens., S 38 4 ;’ Fliick & 
Hanb Pharmacog. SS t; V. S. DUpens., , S th Ed., 620, nit, 903 Yea? 
Book Pharm., 1874, 02 9; 1878, 223 ; 1879,466 ; Baden PoJellPb fr 
240 ; Atkinson, Him. Dist., 707 • Royle, Prod Pes ,r>7 ,,o‘ 7 j’ 
Bote on Hop Culture in India, , 883 '; Balfour, Cyclop 4 ., II 4 wi ^ Smith’ 

K C J.-’,?Ph T - 7 aS t U 7 , °fBot.,I.,6ot; Morton, Cyclop. Agri ’ill*’. 
Keo, Off. Guide to the Mus. of F.C. Bot. 120 • fount Arri hL\ E ' 

l)’o 2 ?X/ T nxZ Cti0n5 ’ V '‘ 4 t ; Q' ,arfl y- Jo urn. of Agri., 'vtsM-Is) 
f!,?’ X L l ‘*i&’ f> 'a"'/ Mdfras Board of Rev. Procgs., Junt ,st 

Admitlistr. toil!’’A" It- fl.t **#■> ’^ 5-86 f Chalta 
/> • 1 np ^ * y vf. > Spt cial Reports *— Coyiserva&or of Pores ts 

. Mlfce.Tf, Quettt Und ’ ReC ’ and N - W ~ P - ‘^0ZT ; %\ 

narU^the wfrlfT r^’’-fTF’ scabrid herb » much cultivated in many 
parts ol the world. A considerable amount of difference of opinion re<m r d- 

ing the origin and present indigenous occurrence of the hop appears to^exist 

scTi as n tive 3 of’Nofh A ThUS in th f Fl t ra of Brit ' sh it is d t 
sermea as naive of North America, and perhaps of Northern Asia whiln 

other authors agree m its being also indigenous to Europe, and certaitYvto 

Fnl ie T | AS q' DeCando " e "rdes : “The hop is wild in 1Europe ffom 
England to Sweuen as far south as the mountains of the Mediterranean 
basin and in Asia as far as Damascus, the south of the Casnian^J 
and of Eastern Siberia, but it is not found in India, the North of &hi n f ™ 
the basin of, the river Amur.” He also mentions in a footnote and 
apparently concurs in, the statement of Maximowicz that the ” d 
indigenous also in the east of the United States, and the lsland ofvJ' 
The learned French writer, in support of his theory afrain^i tViA r^i * ? so * 
an introduction into Europe from Asia, points out fhat ts name" hfth? 
different languages of Europe cannot possibly have been derived from olf 
root, a circumstance which tends to confirm the de-i that ■ nc ; 

m Europe before the arrival of the Aryan nTtionl The gln^al cont’^ 
of opinion appears to be in favour of DeCanddle’s vie W g With refSf f 
to the statement of the Flora of British India that Yt is perhYnf T 
genous to Northern Asia, it may be remarked, that the plant was^nrlt* 

“Sift 

of the mountain s'at AstSldfdX ‘fiSSsS"*® *■ f ° 0t 

that thf *plan"fvaf p ev '? enc ? s . afforded by philology, 

before it was used in brewiiv, but on this YubN -tf pu , rpose ,on g 

very little light. CeCandolle rem-.rl.-c nf! , su bjea ancient authors throw 

li-.pulo, however, it would .-inp-'-ir' probable^thit "th “T' the Ita,ian name 1 
vegetables mentioned by Pliny un !L r iij „ , 1 , tbe P lant was one of the 

.gardens are first mentioned in -, n la ^ s /alictarius. Hop 1 
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“ As to the use made of hops in those e-rlv tif° f Vi® plant > write : 
they wore regarded in somewhat of a medlcmal Tsf Jt "'.'“'f appear that 

°t t n S - 3 ?, En g |ish manuscript writ enatom A n " the " er *°num 
the hop (hymcle) that its good qualities are such W°' '° 5 °’ 11 is said of 
usual drinks; and St. Hildegard, a c Y.rv f " Kn put “ m their 
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tions as it began to be largely employed. Thus in the reign of Henry VI. 
(1425-26) an information was laid against a person for putting into beer 
“an unwholesome weed called an hopp,” and in the same year Parliament 
was petitioned against “that wicked weed called hops” ( Fliicki$er and 
Banbury). Notwithstanding these restrictions and regulations, the degree of 
utilisation of the plant increased, till in the reign of Edward VI.., its cultiva¬ 
tion was directly sanctioned by an Act of Parliament. Since that time it has 
become more and more regarded as an essential constituent of beer, and 
the cultivation of the plant has steadily increased in extent and importance, 
till in 1873 the area under the crop in Kent alone was 39,040 acres. 

Cultivation.—As already mentioned, the hop is not indigenous in India, 
and its cultivation is still Only experimental. The first trial appears to 
have been made at Dehra Dun, with plants obtained by Lord Auckland, 
presumably about the year 1840. Since, then it has been attempted in the 
Upper Chehab region of the Panjdb, Kashmir, and many other places with 
more or less success. Owing very probably to ignorance in selecting the 
best localities for the growth of the pl^nt, and partly also to want of know¬ 
ledge of the best methods of cultivation, the attempts made in many parts 
have not been pecuniarily successful. Thus Dr. Stewart writes : “In 1851 
Lowther proposed its introduction into Kashmir. It has been successfully 
cultivated in Dehra Dun for many years, so far as mere growth is con¬ 
cerned, but heavy rain at the flowering period prevents the flower from 
reaching perfection. As to the quantity and quality of the powder on which 
its value depends, the results have-on the whole been unsatisfactory. 
Within the last few years the plant has been tried at Kyelang and Kilar 
in the arid tracts of the Upper Chenab, and it has flourished. But, un¬ 
fortunately, it has been found out, after several years’ care, that the sets, 
introduced at the latter place, were those of male plants, so that the experi¬ 
ment has still to get a fair trial there !” Up to the present time the efforts 
to, cultivate hops appear to have been accompanied by the greatest degree 
of success in Kashmir (which in 1883 exported 15,000ft. to one of the 
Himalayan breweries), and in Chamba,the Administration Report of which 
for 1883-84 contains the information that the cultivation of hops, recently 
tried as an experiment, had proved successful, the crop raised having 
been of such excellent quality as to obtain a medal at the Amsterdam Exhi¬ 
bition ; and in 1884-85 it is further reported that efforts continued to be 
rewarded by success, 63 maunds having been sold to the Murree Brewery 
Company for £2,770. Mr. Liotard in 1883 wrote a note on the subject, 
pointing out that owing to the rapidly increasing brewing industry in India 
and the high price of imported hops, the cultivation of the crop offered an 
admirable field for enterprise. The following extracts from his report 
show the points in which Indian-grown hops were found to be deficient, 
and indicate the localities in which the cultivation ought to prove most- 
successful:— 

“In October last, small samples of hops received from the Chamba 
State (Panjab), were distributed to some of the Himalayan breweries for 
opinion. 

t% The opinions received vary somewhat as to the quality of the samples, 
but they lead to the following conclusion : — 

“Some of the samples were over-ripe and discoloured; others were of 
good quality and aroma, worth about £15 per cwt., and quite suitable for' 
brewing ordinary beer. The flower was apparently of healthy growth* on 
th" whole, but was poor in pollen, owing probably to its having either been 
gathered over-ripe or to its having suffered by damp or cold winds. The 
general conclusion is that, if the samples had been gathered properly, they 
would have answered very well. One brewer wishes to have a few cwts. 
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colour (if left until brown they are spoilt): and thev t/r„mi 

packed in cases or bags, the drying to be dune within six hours of picking 

tity in the Panjab or in district in the neighbourhood of breterie^" thTre U 
no doubt that they would handsomely pay to cultivate ’ there 15 

Experience has, however, proved the inutility of attempting to crmw 
hops in any part of the Himalayas visited by heavy rainfaH at a time 
f the year when the pollen is exposed to be washed off Rut in Hima 

hon, fnr r ;K d ° CS "? appear t0 b ? a "y reason why India should not produce 
can hi f A breweries in those Provinces 'in which suitable locates 
be found, and European settlers in the hills might be induced to 
hon<5 ;* P subject* That growers would find a ready market for their 
p *s sufficiently shown by the large and increasing demand/' 5 

gardlng^he^ucct^or^herwfe^ol hop^SdtiratKn”!^ tlvs^ariSur iad * re * 
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The strobiles, as found in commerce, are more or less broken up and 
compressed When fresh they have a pale yellowish green colour, an 
agreeable, peculiar, somewhat aromatic and narcotic odour, and a bitter, 
aromatic, pungent, and feebly astringent taste. When handled, or more 
especially when rubbed between the fingers, they have a sticky feel, and 
their odour becomes more evident. But by keeping, their odour becomes 
less agreeable, or even unpleasant, owing to the formation of a little vale¬ 
rianic acid. At the same time they lose their greenish yellow colour and 
fresh appearance, acquire a brown tint, and frequently a spotted appearance, 
and finally become weaker and of inferior value {Bentley and Trimen ), 
Chemical Composition. — Over and above the constituents of the 
glands, or lupulina, which will be described below, the scales of the stro¬ 
biles contain lupulo-tannic acid in the proportion of from 3 to 5 per cent., 
a minute quantity of trimethylamine , and a liquid volatile alkaloid, named 
by Griessmayer lupuline y and said to have the odour of the opium deri¬ 
vative conta . Etti further demonstrated the existence in hops of arabic acid, 
phosphates, nitrates, malates, citrates, and also sulphates, chiefly of potas- 

S1U The yellow powder separated from the strobiles,—Lupulina-consists 
of minute, shining, translucent glands, in which the medicinal properties 
of the plant essentially reside. The powder is obtained by stripping off 
the bracts, shaking and rubbing them, and then separating it by means of 
a seive. The product thus obtained is yellowish brown and granular, with 
the agreeable odour and bitter taste of hops, easily wetted by alcohol or 
ether, but only gradually by water. Chemically, Lupulina consists prin¬ 
cipally of wax and two resins, one of which is crystalline and unites with 
bases, while another is amorphous and brown, and is closely associated 
with the bitter principle. The medicinal virtues, however, appear to reside 
chiefly in a volatile oil and a bitter principle , both of which may be 
extracted by alcohol. The latter has been variously named lupulin , 
lupulite , and hu mu line , but was first separated in a pure condition by 
Lermer, who called it the bitter acid of hops . It crystallizes in large biittle 
and rhombic prisms, possesses in a marked degree the peculiar bitter taste 
of beer, and is probably the tonic principle of the plant. The volatile oil 
mav be readily obtained by distilling hops with water, the yield varying 
from 1 to 2 per cent. It contains a substance called valerol , which readily 
passes into valerianic acid (the cause of the disagreeable odour of old 
hops), and the entire oil rapidly resinifies on exposure to the air. For 
this reason Lupulina, which owes much of its medicinal properties and aroma 
to this oil. ought to be used fresh, and when kept for some time ought to 
be preserved in closely-stoppered bottles. 

Medicinal Properties.— Therapeutically hops possess tonic, seda¬ 
tive, and also to a small extent astringent, properties. They are admi¬ 
nistered chiefly in the form of tincture, infusion or extract incases of 
atonic dyspepsia, nervous affections attended with sleeplessness, hysteria, 
intermittent fevers, and rheumatism ; while lupulina exercises a marked¬ 
ly beneficial influence in cases of spermatorrhoea, chordee, and enuresis. 
Since the narcotic property appears to reside chiefly in the volatile oil, a pil¬ 
low stuffed with the strobiles, but wetted with alcohol to prevent rustling, is 
sometimes employed to prevent restlessness and induce-sleep. Advantage 
has also been taken of the anodyne property of the ojl the preparation of 
external applications, poultices, or fomentations for painful swellings and 
inflammation, and an ointment for cancerous tumours. Neither the stro¬ 
biles, nor the granular powder, are, however, employed extensively alone 
in European medicine, though they arc valued as adjuncts to <>tnei drugs.^ 
Food.—The chief consumption of hops is in the manufacture ol 
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beer and ale, for an account of their employment in which the reader is 
referred to the article on “ Malt LiauoRS.” 

Trade.— 1 he steady increase of brewing 5 n India has occasioned a 
continuous and rapid development of the amount and value of the im¬ 
ports of hops into the country. Thus the average import for the five years 
ending 1882-83 was 2,525 cwt., valued at R2,95,io8, while that for the five 
years following was nearly double, vis., 4401 cwt., value R3>59,o22. The 
highest import up to the year 1887-88 was in that year, and amounted to 
5,838 cwt., value R.4,74,345. The countries growing and exporting hops 
appear to be increasing in number, thus in 1882-83 our imports were 
obtained only from the United Kingdom, Italy, and China, while in 18S7- 
b8. ustria, Australia, and Ceylon each formed an additional source of 
supply, and the article obtained from Australia appears to have been 
much the most valuable ; at all events it fetched much the highest propor¬ 
tionate price. Out of the 5,838 cwt. imported in that year, the United 
Kingdom furnished 3,968 cwt., value R3,10,349; Italy 1,163 cwt., value 
R 79,642 ; China 357 cwt., value Rso,264 ; Austria 203 cwt., value Ri 1,750; 
Australia^ 125 cwt, value £20,720 ; and Ceylon 22 cwt., value Ri,02o. 

HUNTERIA, Roxb. ; Gen . PI., //., 698. 

A genus of glabrous trees belonging to the Natural Order Apocynace^e, 
and comprising three Indian species, of which only one is important. 

Hunteria corymbosa, Roxb.; FI. Br. Bid., III., 637; Wight, , Ic., 

[ t. 428 ; APOCYNACEiE. 

Syn. — Hunteria zeylanica, Gardn.; H. lanceolata. Wall., Cat., 1611 ; 
Alyxia Roxburghiana, Wight,lc., 1.1294 ; Gynopogon lanceolatum’. 
Kura, For. FI ., II., 177 ; Tabfrn.emontana salicifolia, Wall.; T. 
PARVIFLORA, Herb. Heyne. 

References.— 7 ?^., FI. hid., Ed. C. B. C., 233 ; Kurz, For. FI. Burnt., 
II., 177; Bed dome. For. FI., II., t. 265 ; Tkvmites, En. Ceylon PL, iqi • 
Balfour, Cyclop., II., 12r. 

Habitat.—A tree with slender smooth branches, inhabiting the Deccan 
Peninsula, Tavoy, Penang, Ceylon, and Tenasserim. 

Structure of the Wood.—Fine, close grained, and hard, resembling 
boxwood ( Thwaites ). It answers well for engraving ( Beddome ). 


HURA, Linn.; Gen. PL, III., 339. 

m A genus of the Euphorriaceae, having no Indian representative, but of 
which one species has been introduced from the West Indies. 

Hura crepitans, Linn.; DC., Prodr., 1229 ; Euphorbiace;e. 

Sandbox Tree. 

Sub + Cal ’ 161 '• Daia - & Gi6s -> B ° mb - p 

__ .. a* ; Smith, Die., 36 s f Treasury of Hot., /., 602. 

Habitat.—A small armed tree, from 30 to 40 feet high, ha vino- a fe 
prickles on the stem, indigenous in Tropical America, and introduced ini 
India from Jamaica. m 

Oil. —A clear, pale-coloured fluid oil is obtained from the seeds, but it 
properties are as yet not well known. Since the whole tree abounds in a 
extremely poisonous milky juice, which when applied to the eye cause 
a most immediate blindness, it appears probable that the oil may nartak 
of the same deleterious properties. y F K 

Medicine.—I he seeds are emetic, and in a fresh state violently our 
gative a property which, however, they seem to lose when dried The P n T 
is said to be a useful though very drastic purgative, 20 drops equalling i 
action half an ounce of castor oil. v 1 1 
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Structure of the Wood.— Soft and friable; the hollowed trunks are said 
to be employed in the West' Indies as vats for cane juice. 

Husks of the Scripture, see Ceratonia Siliqua, Vol. II., 254. 
HYDNOCARPUS, Garin.; Gen. BL, /.. izg. 

A genus of trees belonging to the Bixine/E, and comprising about six 
species, inhabitants of Tropical Asia. , [ /. fyf.2 J BiXINEiE, 

Hydnocarpus alpina, Wight; FI, Br . Ind., /., / )i ; Wight , Ic., 

Vern .—Kastel, Mar.; Marcitatti , Nilghiris; Torathi, sannasolti , Kan. 

References. — Bedd., FI, Sylv.,t. 77 / Gamble, Man. Timb , 16 ; Thwaites, 
En. Ceylon PI ., 1^; Trimen , Cat. Ceylon PL, 6; Indian Forester, 
II., 22, 23; Balfour, Cyclop., II., 136; Bombay Gazetteer, XV. ( Kanara ), 
Pt. /., 7 r. 

Habitat.—A large tree, 70 to 100 feet in height, common on the Nilghiris 
up to 6,000 feet, found also on the Calcad hills, Tinnevelly, at an elevation 
of 1,500 feet, and probably throughout the western ghats of Madras ; also 
in Ceylon at an elevation of 1,500 feet (Beddome). It is also mentioned in 
the Kanara Gazetteer as growing in the forests of that district. 

Oil.—The seeds yield an oil, which is employed for burning in Kanvdr 
(.Kanara Gazetteer). 

Structure of the Wood.—Splits readily, much used on the Nilghiris and 
in Kdnara, for beams and rafters in house-building, also employed in 
making packing cases and for firewood. 

H. heterophylla, Bl.; Kurz , Fr. FI. Burm., /., 77. 

Vern. - Kal-law-hso, Burm. 

Habitat. —An evergreen tree from 40 to 50 feet in height, very frequent 
in the tropical forests of Martaban, less so along the eastern and southern 
slopes of the Pegu Yomah; found also in Tenasserim. It flowers in April 
and fruits in February and March (Kurz). 

Structure of the Wood.—Heavy, strong, close-grained, of short fibre, 
yellowish white, turning light brown (Kurz). 

H. odorata, Lind., see Gynocardia odorata, Roxbr, p. 192. 

H. venenata, Gcertn.; FI. Br. Ind ., I., ic;6. 

Syn. —Hydnocarpus inedrians, Vahl.; non Wall. 

Vern.— Ja7:yJi~badani ? (Bidie), Hind. ; fangli-badam ? (Bidie), Dec. ; 
Kauti, Mar. ; Niradi-mattu, marra •oittai, Tam.; Niradi, Tel.; Mo - 
ratti, Malay.; Makulu, Sing. 

References.— Tkwaites, En. Ceylon PL, rS; Rhecde, Hort. MaL, t. 
36; Trimen, Cat . Ccy. PL, 6; Bidie , Cat. Paris Exhib., No. 639; 
Fliick. & Hanb., Pharmacog., y6; Drury , U. Pl., 249 (partly refers 
to H. inebrians, Wall.) ; Cooke, Oils and Oilseeds , 77; Balfour, 
Cyclop., II., 136 ; Treasury of Bot., /., 604. 

Habitat.—A large tree, found in Ceylon by the bank of rivers up to 
2,000 feet, also in Malabar, Tinnevelly, and Travancore. 

Oil. -The seeds yield an oil of the consistence of ordinary hard salt 
butter, called the Thortay oil in Kanara. 

Medicine.—The oil above mentioned is used as an external application 
in certain cutaneous diseases, and has a special reputation in leprosy. 
It lias been recommended as a substitute for chaulmugra oil obtained 
from Gynocardia odorata. Dr. Bidie, however, thinks that its good 
effects are doubtful. The seeds, if eaten, produce giddiness, and are em¬ 
ployed by the natives to poison fish. Their poisonous properties, how¬ 
ever, are so strong that fish, thus killed, are unfit for food. 

H, Wightiana, Bl.; FI, Br. lnd„ I., 196; Wight, III., I., t. 16. 

Syn.—H, inebrians. Wall, non Vahl. ; Municksia, Dennstd. 
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Substitute for Chaulmugra Oil. (J. Murray.) 


HYDNOCARPUS 

Wightiana. 


Ve , jfangli-badam. ( =setis), janglPbiddm kd M(=oil), Dec. • Ktmii 

kadu-lavatha, knva, kauti (iosto at Goa), Bomb, j Kowti, kadukavata 
(kavatela — oil), Mar. ; Yctti, maravetti (ntradimuttu—seeds), luiradt- 
muitu-enney—oA), Tam.j Niradi-vittuU (=See<is). niradi-vittiilu- 
=^dsT, 0 SiNG. EL ' : Tamana ' mara * etti > Malay. ; Makutu (ratakekuna 

References.— Dale & Gibs ..Bomb. Ft., n; Rhcedc, Hart. Mai., I., 6$, 
M 3 ? f ! M h 7 Z *7 ; Auulie, Mat. hid., II., 2351 MoodeenSheriff, 
Mat. Med Madras, 34; By muck. Mat. Med. IV. hid., 2nd Ed., si ■ 
Pharmacog. Indica, Pt. I., , 4 S ; Find. & Haab.. Pharmacog., 7 6 . S 

n rJ p! h ^°T' ?'"£*> 'i> Bidie > Cai - Paris Exhib., No. 633,’ lis’boa, 
l’. PI. bomb., 260, 272; Gazetteer, Bombay, XVII. {Ahmednagar), 23. 

Habitat.- A common tree of the Western Peninsula from the Konkan 
dlong the coast ranges. 

about iI '. 7 oi^ SE f EDS f y ‘o Id w y , e ?P ressi °n. or on boiling them in water, 
P f- C . Cnt 01 01 V which h , as a sherry-yellow colour, is devoid of 
&, ter ; StlC , taSte or . odour > and has a S P- gr-. at 85 ° Fh., of •94S2. Un- 
hke the chaulmugra oil (obtained from the seeds of the allied Gyaocardia 
odorata), which it otherwise closely resembles, it does not, at least at ordi- 
nary te mp e ra tures, deposit a crystalline fatty acid. Treated with sulphuric 
acid the oil affords the gynocardic acid reaction (see Gynocardia odorata 
l\J-\ a ln , a less ,. degree than chaulmugra (PharmacograMa 
AwW). According to L,sboa it is chiefly employed as a lamp oil in 

hv Medicine.—The seed has long been employed as a domestic remedy, 
natn-esof the Western coast ranges, incases of skin disease and 
opntnalinia, and as a dressing for wounds and ulcers. At the present day 
lie oil is employed as an external application to scabbv eruptions, after 
eing mixed with an equal portion of Jatophra Curcas oil, sulphur, cam¬ 
phor, and lime-juice.. For scald-head equal parts of the ui! and lime- 
water are used as a liniment. In the Konkan also the oil has a reputation 
as a remedy for Barsati in horses.. In Travancore half teaspoonful do^es 
are given internally in leprous affections, and the oil, beaten up with 
the kernels and shells of castor-oil seeds, is used as a remedy for itch 
K ^h^\^ C °K ap ^ a J ndic(l}j% • The medicin:l1 properties of the seeds depend 
L 01 ! hGy C S nta u ,n ’ vvl ? ich is much more useful and convenient 

evidentk d H 1 he ? ^ S u h ? Sclves * Though the seeds of this plant are 
median V described by Ainslie under the name of Neeradimootoo the 
medicina! properties of the oil they yield were neglected, till recently when 

“Sn inrtetatfsm, ? s a '? CaI a PP !i ' 

in certain cases it is said to nut •, \ vn . ? • - n ]P^-J>ed v ith caution, as 
vomiting and purging s feastio-intestinal irritant, producing 

( f R 0 ,?per d B^mamXof ^oil 
Madras at 2\ annas per seer.” J OIL ias been sold in 
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Hydnum coralloides, see Mushroom, also Agaricus campestris, Vol. 

[1 > 131 - 

HYDRANGEA, Linn. ; Gen. PL, I., 640. 

A genus of large shrubs or trees, often subscandent when young, belorging 
to the Natural Order Saxi fragace/E, and comprising 33 species, distributed 
from Java to the Himalaya and Japan (the centre of the genus), Eastern 
North America, and Western South America. Of these species five or six are 
indigenous to India. 

Hydrangea altissima, Wall.; FI. Br . Lid., IT., 404; Saxifragace;e. 

References.— Gamble, Man. Timb172 ; Brandis, For. FI., 21 r 
Habitat.—A tall spreading shrub, of the Himalaya, from the Sutlej to 
Bhotan, above 5,000 feet. 

Domestic Uses.—Its bark is employed as a substitute for paper. This 
economic use of the bark was first pointed out by Thomson, ar.d is 
quoted by Stewart under the heading of Hydrangea sp*. 

H. robusta, H. f. & T.; FI. Br. Ind., II., 404. 

Syn.—H ydrangea cyanema, Rutt. 

Vera. —rBogoti, Nepal. 

References.— Gamble , Man. Timb., 172; Thwaites, En, Ceylori PL, roj ; 
Gamble , List t.f Trees, Shrubs, &c., in Darjiling, 38. 

Habitat.—A small deciduous tree, found in the Eastern Himdlaya and 
Sikkim, from 5,000 to 7,000 feet, generally as undergrowth in the oak 
forests. 

Structure of the Wood. — White, moderately hard, close-grained* 
Weight 421b per cubic foot, easily worked. 

H. sp.; Stewart, Panjab Plants , 103, see H. altissima. 

H. vestita, Wall. ; FI. Br. Ind., II., 403. 

Syn.—H ydrangea heteromalla, Don; H. khasiana, H.f . & T. 

Vern.— Pokuttia, Nepal; Kulain, Bhutia. 

References.— Brattdis, For. FI., 211; Gamble, Man. Timb.. 172; List of 
Trees, Shrubs , &c. } of Darjiling , 38; Wall , Cat., 440 a; Indian Forest - 
cr , XI., 3. 

Habitat.—A small deciduous tree, met with in the Himdlaya from 
Kumdon to Bhotdn between 8,000 and 11,000 feet ; also in the Khasia 
Hills from 4,500 to 5,500 feet. 

Structure of the Wood.—Pinkish white, moderately hard, annual 
rings indistinct, weight 451b per cubic foot. 

Hydrargyrum, see Mercury; Vol. V. 

HYDRILLA, L . C. Rich. ; Gen. PL, III., 45 o. 

A genus of submerged leafy dioecious water herbs, belonging to the Natural 
Order Hydrocharide ie, and having only one species, which is distributed in 
the still and slowly running waters of Tropical Asia and Australia. 

Hydrilla verticillata, Casp.; FI. Br. Ind., V., 639; Hydrocharjdeje. 

Syn. Hydrilla ovalifolia, Ruh. * H. dentata, Casp, ; H. Wightii, 
Planch.; H. angustifolia, Blume ; Leptanthes verticillata, Herb . 
Wight ; j'ERPICULA VERTICILLATA, T.iiin. f. ; VALLISNERIA VERTICIL¬ 
LATA, Roxb.; Hottonia skrrata, Willd. 

Vern.— Jhangi, kureli , Hind.; Jhanjh, jdla, Pb. ; Punachu, pdchi, 
ndchu (these names are according to Elliot applied indifferently to all 
sorts of herbaceous, aquatic plants), Tet.. 

References.— R<>xb ., FI. Ind., Ed. C.R.C., 6 s 3 , In; Cor. PI „ II., t. 164; 
Th~vaita>, En. Ceylon PI., 33 1; Dah. & Gibs '., Bomb. FI., 277 ; Stewart, 
Pb.Pl ., 24J ; Aitc/iison, Cat. Pb. and Sind PI., 146 ; Boiss., FI. Orient., 
V-, 3 ; Wall., Cat., 5048; Elliot , FI. Andhr., 160 ; Gazetteers .—Mysore 
and Coorg, £<5 ; N.-W. P. t I. {Bandelkhand ), 84; IV. (Agra), Ixxvii. 
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The Asiatic Penny-wort. (J. Murray .) HYDROCOTYLE 

SLS1 cltlCS, 


Habitat.—A submerged leafy herb, forming large masses in the still and 
slowly running waters throughout India and Ceylon. 

Industrial Uses.-—Along with other water plants this herb is employed 
in many parts of India in the process of sugar refining. The surface of the 
sugar is covered with it, as it is with clay in the West Indies, to ensure 
slow percolation of the water afterwards appiied (seeSacchammofficinarum). 

Hydrochlorate Of Cocaine, see Erythroxylon Coca ; Vol. III., p. 270. 
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HYDROCOTYLE. Linn.; Gen. PL, /., 872. 

AC 1 

Agenusof prostrate herbs belonging to the Umbellifer.-e, and comprising 
about 70 species which are found in wet places in temperate and tropical regions, 
rn0re ^specially of the Southern hemisphere. The generic name is derived 
from btiojp = water and kotvXjj = a cavity or vase, in reference to the pecu¬ 
liar rounded concave leaves of the plants. | S 6j ; Um BELLI FERiE. 

Hydrocotyle asiatica, Linn.; FI Br. Lid., II., 669; Wight, Ic /. 
Asiatic Penny-wort, Eng . ; Bevilacqua, Fr. 

Syn.—H ydrocotyle Wightiana, Wall.; H. lurida, Iiance. 

Vem. —~Brdh mamanduki, khulakhudi , Hind.; Thol-kuri, brahma man- 
duki , Beng. ; Bhika-pumi , Dacca ; Mani-muni, Assam ; Valldrl , Dec. > 
Karivana , karinga , Bomb.; Brdhmi , Mar.; Barmi , Guz.; Validrai } 
babassa, Tam.; Manduka-bramha-kurdku , pinna-6laki-chettu , babassa , 
bokkudu-chettu, bokkudii (Elliot), Tel.; Von-de-lagd, Ran. ; Kutakan , 
kodagam, Malay.; Minkhua-bin , Blrm.; Hingotukola, Sing* 5 Mandu- 
kaparnbheka-parni , Sans.; Artdniyde-Hindi, Arab. 

References — Roxb., FI. hid., Ed. C.B.C . , 270 ; Dalz. & Gibs., Bomb * 
7 * 7 ., /05 ; IT#//, Ca 7 ., 5 60 ; Kurz , in Journ. Soc., 1877 , Pt. II ., j/J; 
Rhcedc , Ilort. Malab., X. t t. 46 ; Elliot , 7 * 7 . Andhr., 29, i $3 ; Mason > 
Burma and Its People , 502/ Taylor , Topography of Dacca, 58; Pharm. Ind.y 
107 , 448 ; Ainslie. Mat. hid., II., 470; Moodden Sheriff', Supp. Pharm . 
Ind., i$8 ; U. C. Dutt, Mat. Med. Hind., 176, 309 / Dymock , Jg. 

Aid., Tid., Jdr ; Pluck. & Hanb., Pharmacog., 297 ; U. S. Dispens., 
iSth Ed., 1666 ; Bent. At Trim., Med. PI., 117; S. Arjun, Bomb. Drugs, 
61 ; Waring , Bazar Med., 69 ; K. L. Dey, Indig . Drugs of India , 62 ; 
Journal de Pharm., July 1855, 4 ? Dr* Clement Daruty'de Grandprc, in 
the Nouveaux Remedies, April 8th, 1889, l 4 r> •' Hunter, Madras Med. 
Rep., l8ss, 356 : Waring in Pharm. fount., XVII., Ser. I., 3 i 2 ; Atkinson 
Him. Dist , 3 i 6 ; Drury, U. PL, 250; Lisboa , U. PL Bomb., 260 ; Bird- 
•wood. Bomb. Pr., 41 ; Christy, Cep:. PL and Drugs , VII., 52; VIII., 4, 
58; Darrnh, Rep, on Condition of the People of Assam: Atkinson, Ec. Prod., 
A.-H 7 . P., Pt. V., 95 ; Balfour , Cyclop., 11., i 37 ; Lew Off. Guide to the 
Mus. of Ec. BoL, 73 ; Report by Mr. D. Hooper, Govt. Quin. logist, 
Madras ; Gazetteers:—Mysore and Coorg. I ., 61 ; North-West Prov ., IV., 
Ixxu. ; Bomb., VI., 14; X V., 435 ; District Manuals, Cuddapah , 2oo. 

Habitat.—A small herbaceous plant, found throughout India, from the 
Him:!lava to Ceylon at altitudes up to 2,000 feet, particularly abundant in 
damp places in Bengal ; a common weed in the vicinity of Calcutta. It 
is also distributed to Malacca. 

History. 1 he plant was known to San-krit writers of very remote 
times, its properties being supposed to resemble those of Brdhmi (Herpes- 
tis Monniera), both being regarded as altei ative, tonic, and useful in 
diseases of the skin, nervous system, and blood Dr. Dymock, however, 
believer, the word Brahmi to refer in Hindu and Sanskrit literature to the 
Hydrocotyle, owing to the fact that it is applied ii Bombay to that plant 
I he earliest European writers on Indian Materia Medica, Rheede, Rum- 
phius, and Ainslie, were all acquainted with the medicinal properties of 
the plant as an alterative, tonic, and astringent, but it was not till Boileau 
in 1852 made known its virtues in the treatment of leprosy, that the druo- 
came under special attention. In 1885 Dr. Hunter experimented with it 
for the same disease in Madras, with sufficiently satisfactory results to 
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bring about its admissionas an officinal drug into the Indian Pharma¬ 
copoeia. Of late years attempts, have been made to introduce the plant 
I into European medicine, but up to this time it has not appeared in either 
the Pharmacopoeia of the United States, or that of'Great Britain. 

Medicine.—The parts of the plant generally employed are the leaves, 
deprived of their petioles, dried by exposure to the air in the -shade, and 
ground to a powder. It appears that if dried in the sun, or by any method 
of artificial heat, the leaves lose a great part of their medicinal properties, 
owing to the volatilisation of the oil which is their active principle. The 
powder thus carefully prepared ought to be kept in well-stoppered bottles 
to prevent the access of moisture. When fresh, Jhe leaves have scarcely 
any smell, but emit a peculiar faint, aromatic odour when crushed between 
the fingers. They have a harsh, bitter, and disagreeable taste, which, 
however, becomes scarcely perceptible after the leaves have been well 
dried. The powder, 3-J to 4.1b of which may be obtained from 30ft) of the 
fresh leaves, is of a pale green colour, and exhales a slight characteristic 
aroma. It appears possible that a mistake has been made in only 
j employing the leaves in the Indian Pharmacopoeia, since Boileau particu¬ 
larly mentions that the entire plant (roots, twigs> leaves, and seeds) ought 
to be used, and as will be seen below, the supposed active principle Vellarin 
is said to exist principally in the roots. 

Chemical Composition.—A careful analysis of hydrocotvle was made, 
in 1855, by Lepine, a pharmacien of Pondicherry, who found that it yield¬ 
ed a body which he called vellarin , from valdrai , the Tamil name 
of the plant, and regarded as its active principle. This vellarin was 
said to exist in the dry plant to the extent of o*8 to 1 per cent., to be 
1 an oily, non-volatile fluid, with the taste and smell of fresh hydroco- 
tyle and to be soluble in spirits of wine, ether, caustic ammonia, and partly 
also in hydrochloric acid. The authors of the Pharmacographia , however, 
remark, “ these singular properties do not enable us to rank vellarin in 
any well-characterized class of organic compounds,” and, moreover, they 
did not succeed in obtaining anything like it from the dried plant (pre¬ 
sumably the officinal parts only, viz., the leaves, were employed in the 
analysis), but “ simply a green extract almost entirely soluble in warm 
j water, and containing chiefly tannic acid, which produced an abundant 
green precipitate with salts of iron.” In a very recent note on Hydroco- 
tyle, by Dr. Clement Daruty, however, vellarin is described, and ap¬ 
pears to have been again obtained. He remarks: <e vellarin is an in¬ 
spissated oil of a pale yellowish colour, with a bitter, pungent, and persist¬ 
ent taste and a marked odour of Hydrocotyle ; but which is subject to 
variations under the influence of heat, humidity, and even of the atmo¬ 
sphere, volatilising at i2o°C. It : s soluble in alcohol. Of this active princi¬ 
ple the plant contains *07 per mille. There are also found in it two re¬ 
sinous ingredients, one green, in the proportion of '085 per mille, the other 
| * brown, in the proportion of *3 per cent., and traces of tannic acid. Vellarin 
js obtained principally from the roots of the plant.” It would thus appear 
that as the analysis of the p.ant at present is understood, it contains Vellarin 
in much smaller amount than that obtained by Lepine, chiefly in the roots, 
a part of the plant at p'esent not officinal in India. An analysis in 188S 
of the carefully dried 1 -aves of the plant by Mr. D. Hooper, Government 
Quinologist, Madras, shewed them “to contain 8*9 per cent, of-resinous 
and oily substances, ti e latter of a volatile and pungent nature, 24*5 per 
cent, of tannic acid and sugar, 1 1*5 per cent, of mucilage and extractive. 
12 ’5 per cent.’of pectin and albuminous matter, and 12 per cent, of i'h, 
consisting largely of alkaline chlorides. The leaves on drying lost four- 
1 fifths of their weight, ” 
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ludcd to, gives an interesting account of the effects of the drug on lepers and ' 

on his friend, Dr. Boileau, who experimented on himself. The follo’wimr Aotion - 

thThET o{ , llls r , emarks , b = here given, as his investigations afford « 0 

nHnt -‘‘The Tsf eTr t plcte , acco “ nt °f lhc physiological action of the 
plant. the hrst effect produced on lepers by the administration of 
Hydrocotyle is a sensation of warmth and tingling of the skin esDeciaUv 
that of the extremities, followed after some day's by a general increas P e fn the 
temperature of the body, amounting in some instances to an intolerable j 
itchiness accompanied by cutaneous redness. The capillary circulation is i 
accelerated and the pulse becomes stronger and fuller. Aflfer a week’s 

nrlncb^dvisre ?? atlent s appetite sensibly improves and the functions of the 
} lncl P al viscera are performed more easily. As the result of a more nro- 

SiH^'^ eSk,n ,f’ eC r eS m ° rC su PP ,eand uniform,the epidermis 
gradually peels off in small scabs, or, in severe cases, in laro-e scab^ ner- 

SwStf"'? restDred > the excretory functions resume their normal action P tfie 
i a estion becomes improved, and the appetite increases. Administered ex¬ 
perimentally in small doses to healthy persons, it produces, within a short ' 
space of time, diuretic effects, then a general stimulation of the circulation ! 
andeyentuallymtense itching. In doses of i to 2 grammes of the powder it ! 

drni ? e ^ CO f nS ' der t b i eg ' dd,n e CSS ’ accompaniedb - v cephalalgia, which some- I 
nOwf ffif f ° f i a 'J'hole month, even alter the medicine has been disconti- 

Th^’n h f sa,sobe ® n known ‘o-gtve riseto dangerous dysenteric symptoms 

found ?hnf ffi ea 1 wh °’ ln l rea u n § ,limsolf > progressively increased' the dose 
J°“ nd that . a ff er two months the drug had produced all the effects of a vio- 
lent, cumulative poison. He writes, ‘ Yesterday in the morning I was sei ed 
with a violent trembling, so severe that l was forced to lie^down in bed 
nd m spite of the many blankets with which I covered myself, it was more I 
than an hour before I could recover the warmth of riy body. But this was 
unimportant in comparison with what followed. The other svnmtoms I 
stdfo C "V SP if Sm ° dic contraction of the larynx, which made me believe ' 
suffocation to be imminent, palpitations of such violence and frequency 

and imfh ® m T fCar a rUplUrC0f thebeart > a " d tetanic spasms of the 3 
and limbs. I owards evening a fit of vomiting and htemorrhagic diar- 

thTm su P c ' rvc . ncd > ' v, !' ch abated and finally disappeared. I awoke in 
" g free of dan fer°us symptoms, and with no result of theattack 
n> aia ‘ n g» save a state of intense lassitude and a slight pain in the neck ’ ” i 
1 ? sum up it would appear that Hydrocotyle, properly prepared and ad- 
numstered, is a powerful stimulant of the ckcula^sys'em its aetton ! 

doscs'iUs ^slu Def S th ® f, k ‘" and mucous membranes’ In larger ' 

terms, and considers it to have a powerful action in tllLnr ,tjr H,gh 
but later writers agree that its effects^arcmost marked n ?f lcC ? ,ons > 
anaesthetic stages of the disease Drs Lnliinf J U preliminary 
>■?in 

virtues in the treatment of chronic and obstinate ec^ema d,l’l 1 ,ts • 

mg: ‘‘The eczemas treated by me with thf 

were of the most rebellious type! vie., localised eczemas neverS^f 

were effected ,n every case and that within a very brtf space oftnc "'U I 
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has also been prescribed with excellent result in cases of secondary and ter¬ 
tiary syphilis, accompanied by gummatous infiltration and ulceration ; in 
chronic and callous ulcers; as a stimulant to healthy mucous secretion in in¬ 
fantile diarrhoea and ozoena ; in cases of scrofulous ulceration, enlargement of 
glands and abscess; and in chronic rheumatism. It has also been em¬ 
ployed with success as a diuretic in several diseases, and as an em- 
menagogue in cases of amenorrhoea. .In all cases in which a constitu¬ 
tional or general disease is accompanied by a local lesion, the drug’ 
ought to be not only administered internally, but also applied locally as a 
powder, poultice or ointment. Numerous descriptions of cases so treated bv 
practitioners in many parts of the world have appeared of late years, with 
the result that the use of the plant is becoming daily more wide-spread, 
and the belief in its therapeutic value more universal. Under these cir¬ 
cumstances it would certainly seem advisable to give the whole plant a care¬ 
ful trial, as recommended by Boileau, and more recently again strongly 
advised bv Daruty, as it is quite possible that much of the disrepute into 
which it has fallen in India may be the result of the Pharmacopeia recog¬ 
nising only the least active part, vis., the leaves. . , 

Pharmaceutical preparations. — The Indian Pharmacopoeia de¬ 
scribes only two, vis., powder of hydrocotyle to be dusted on ulcer¬ 
ated surfaces, or given internally in doses of from. 5 to 8 grains thrice daily ; 
and Hydrocotyle poultice, a stimulant application. 

Dr. Daruty recommends several preparations; (1) The powder pre¬ 
pared from the leaves and roots together, by washing the latter, and 
drying all in a well-ventilated room, completely shaded from the sun. He 
advises that a dose of 10 grains be given three times a day. Dr. Boileau 
recommends the following doses of the same powder in cases of leprosy, 
for an adult of 20 to 40 years of age and proportionately less for a child : 
*• 20 grains to be taken daily for two weeks, the dose to be then increased 
by weekly increments of 5 grains up to 60 grains, at which daily rate it is 
to be continued for one month. It should then be reduced w 5 grains 
a week till it is again brought down to 10 grains, after which the treatment 
should be suspended-for an entire month yi (to guard against the cumula¬ 
tive poisonous action of the drug). “It should then be resumed and pro¬ 
gressively increased and diminished according to the sliding scale detailed 
above. The powder should be taken before going to bed, in hot wine 
sweetened, but on reaching 30 grains it is better to divide it into two equal 
portions, one to be taken in the morning, the other in the evening. (2) I he 
plaster is prepared from the leaves by trituration with cold water in a 
mortar, sufficient of the latter being added to form a thick paste. A stimu¬ 
latin'* application. (3) The Syrup is prepared from 90 grammes of the 
powder boiled in a quart of water, till the liquid is reduced to a pint, to 
which 2 Dj of sugar is added and thoroughly mixed at 31 G. till a syrup is 
formed. Dose, one teaspoonful, increased in the same ratio as Boileau 
recommended for the powder. (4) The ointment.— Four grammes of the 
powder mixed with 30 grammes of vaseline. (5) The Fluid Extract.— 
Prepared so that one ounce represents one ounce of the powder. Dose, 
10 to 15 drops thrice a day. (6 ) The Decoction. —Prepared from 30 
grammes of the dried plant to one pint of water. (7) Baths are employed 
advantageously in skin diseases, 1,500 grammes of the fresh plant being 

added to the hot water. # . . , . 

Special Opinions. —§ Is largely used in brain affections and in¬ 
sanity. A decoction of the leaves is evaporated with butter and ui e result¬ 
ing preparation is then given internally” (Surgeon- Major Robb, Civt . nr- 
geon, Ahmedabad). “This drug deserves attention. Its eflicacy is well 
reported on. I have used it with great success m secondary and tert y 
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“SpWKtif skin affections Its efficacy in these cases is well marked” MEDICINE. 
[U. C. Dutt , Civil Medical Officer , S cramp ore ). “A very useful alterative 
in constitutional syphilitic ulcers and skin disease. Dose. 5 to 10 grains of 
powdered leaves Externally stimulant” {Thomas Ward , Apothecary , 
Madanapalle , Madras). t( Much used in the hospital, similar to Calo- 
tropis ; and always combined with it. A valuable alterative tonic used in 
all cases of leprosy and obstinate forms of skin diseases. The following 
formula is employed here. Pulvis Calotropis, grains iii, Pulvis Hydroco- 
tyle grains x., twice a day. At times combined with iron preparations’ 3 
(J. G. Ashworth, Apothecary , Kumbakonom , Madras )• 

• ^ de *7? f r ? cent >' ear : s enquiry for the plant has been made in India 
which has led to its cultivation on a small scale in gardens near Bombay, in 
the neighbourhood of which town, Dr. Dymock remarks, the plant is rare in 
a wild state. Should any increased demand arise., Calcutta, near which the 
plant abounds as a common weed, would probably become the source of 
supply. The trade value of the dry herb in Bombay is given by Dr. 

Dymock as R7-9 per Surat maund of 37^. 

Food.—The leaves are sometimes made into a soup, which, however, 
probably serves more as a medicine than as a food. 

HYDROLEA, Linn.; Gen. PI., II., 831. 

alIied T to%t g G E NT I i A n N A g CE". 0fthe HvDROPH ^CE*, a Natural Order closely 

Hydrolea zeylanica, Vahl.; FI. Br. Ini., IV., 133 ,■ Wight, III, t. 

c C /d 7 > & Ic., 1 . 601 ; IIyDROPHYI.LACF. iE. 

Hydrolea javanica, Bl. ■ Nama zeylanica, Linn. ; Nama, Linn. 

SilllsS , BENG - J Malay.; £*,*- 

R 1p*p-.7 E £:,% B of’dk 

Malab., X., 28 ; Works'of Sir W. Jones, VI, ,06; dsimughnessr' Ben? 

Disfiens. S 07 ; Drury, V PL, 251 ; Balfour, Cyclop.. 11., i3j ; Treasnfy 
XV°%it!'' 6 6 ’ GageiteersN -" W ' P ->L,83; lV.,lxxiv; Bombay, 

r.l,^ a ^v tat '~i A P R0C “ mbcnt > branched herb, abundant in wet and marshy 
P Indla « ascending to an altitude of 4,000 feet. * 

cons,Hf rTi^i 1C L T ES .’ beatcn , ', ntu a pulp and applied as a poultice, are 

ula f 7 ™7" mg and heabn 8 , eff ect on neglected and callous 
ulcers., 1 hey apparently possess some antiseptic property. 

HYGROPHILA, Br. ; Gen. P /., II. } ioy^. 

trop 

Hygrophila salicifolia, Nets; FI. Br. Ind., IV, 4 o 7; Wight Ic. t 

ST- ** > «• u'.t *.;, Ac ‘" H ““' 

fi; h. «* «"* 

Vem -Iflt D ' M,mATA > ob ovata, and undulata, Nees . 

vern —Mathom araW , Santal ; Lai pin kha , Burm. 

Re , . f ren n, e f ' ~fy°r h i F L In K'h 475 En. Ccvlon PI 

2 /S i Dala - & Bits., Bomb. FI., 184 ; Wall. Cat mt? 1 /. '•> 

A. Campbell, Cat. Ec. Prod., Chutia Nagpur, No. 8226 * ’ ^ $°' ‘^ ev ’ 

I , Ha ^r“V erbs ^° mIt0 ' V ' feet . iri ,lei £ ht > very common throughout 
India and Ceylon. Var. assurgens is a native of Eastern B ; rural and mLi 
acca; var. dumdiata of Promc and Mergui. ga and 
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Food.—The leaves are eaten as a pot-herb by the' Santals. 

Hygrophila spinosa, T. A nd.,- FI. Br. Ind., IV., 408; Wight, Tc., t. 449. 

Syn.— H. longifolia, Kurts; Barleria .longifolia, Linn,; B. hrxa- 
CANTHA, Mori; RuELLIA LONGIFOLIA, Roxb. ; ASTE RAC A NTH A LONGI¬ 
FOLIA, Nees.; A. auriculata, Nces. 

Vern— Tdbnakhana, gokhula kanta, gokshura, Hind. ; Kulidklidrd, lean- 
takalika, Br- ng. ; Tal-makhana, kanta kulika, Behar ; Gokhula janum, 
SaNtal; Tdlimkhana, kolsunda, Bomb.; Tdlimakhdna, Mar.; Ekharo, 
gokhru, Gux.; Nirvialli, Tam.; Nire/uvi verity Tel.; Kalavaukabija, 
Kan.; Bahel-schulli, Malay; Katre-iriki , Sing.; Ikshugandhd , koki- 
Idksha, Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., 475; Thvoaites, En. Ceylon VI., 
225 ; Dalss. & Gibs., Bomb. FI., 1S9; Aitchison, Cat. Pb. and Sind PI., in ; 
Kurs in Journ. As. Soc., 1870, IF, 78; Wall., Cat., 2505 ; Rheede, Hart. 
Malab.. II., t. 45; Rev. A. Campbell, Ec. Prod . Chutia Nagpur, No. 
8450; Pharm. Ind., 162 ; Ainslic, Mat. Ind., II., 236 ; U. C. Dutt , Mat. 
Med. Hind., 215, 3 os; Dymock, Mat. Med. W. Ind., 2nd Ed., 585; 
S. Arjun, Bomb. Drugs, 107 ; Irvine, Mat. Med., Patna, no ; Atkinson, 
Him. Dist., 3 / 5 ; Birdwood, Bomb. Pr"., 67 ; Home Dept. Cor., 225, 238 ; 
Gazetteers: — Bombay, VI., 14; N.- IV. P., IV., Ixxvi. 

Habitat.—A small spiny bush, common in moist places everywhere 
throughout India from the Himalaya to Ceylon. 

Medicine. The whole plant, its root, and seed, are the parts 
used medicinally. Their value has been long recognised both by Sanskrit, 
and Muhammadan writers, the former classing the plant as cooling and 
diuretic, and employing the whole herb, or its ashes, and the roots, as a 
cooling medicine and diuretic in cases of hepatic obstruction, dropsy, 
rheumatism, and diseases of the genito-urinary tracts; while the latter 
employ it in the same way, but also consider the seeds aphrodisiac. In 
native practice to the present day they continue to be employed for the 
same purposes, and the seeds may be found in almost every bazdr. The 
attention of Europeans was first drawn to Hygrophila by Rheede, who 
wrote that a decoction of the root, in doses of half a tea-cupful twice daily, 
was employed by the natives on the Malabar Coast as a diuretic in 
“ dropsy and gravelish diseases.” Since that date Ainslie, Kirkpatric, 
and Gibson have borne testimony to its diuretic properties. The differ¬ 
ent parts of the plant appear to have the following therapeutic actions ; 
The seeds are demulcent, diuretic, and possibly tonic, and are therefore indi¬ 
cated in diseases of the genito-urinary tract. The roots are cooling, bitter, 
tonic, and diuretic, and the leaves, cooling and diuretic. The seeds may¬ 
be prescribed in doses of 10 grains to 2 drachms in infusion ; and the root 
or whole plant in doses of 1 to 2 ozs. daily, of a decoction prepared from 
one ounce of the drug and one pint of water boiled down to 14. ozs. 

Special Opinions.—§“ The leaves are boiled overnight and taken 
next morning in cases of dropsy. It is a good diuretic” (Surgeon IV. 
F. Thomas, 33rd Madras Native Infantry, Mangalore). " Found useful 
as a diuretic in dropsical affections. Preparations Take of Hygrophila 
fresh roots one ounce; water ten ounces. Boil for fifteen minutes in a 
covered vessel and strain. Dose from 1 to 1 ounces. Invariably used in 
combination with other diuretics” (J. G. Ashworth, Apothecary, Kumba - 
konum, Madras). 

Trade.—Dr. Dymock state s that the seeds alone form an article of 
commerce in Bombay, and fetch Re per maund of 37 

HYGRORYZA, Nees; Gen. PL, III., 1116. 

A small genus belonging to the tribe Oryze.e, of the Natural Order Gra- 
mine/K. having only one .species, and that confined to India. 

H. 512 













Products of India, 


<§3 


Th« “ Wild Rice.” (J. Murray.) 


Kygroryza aristata, Nets,- Dutkie, Fodder Grasses of N. India, 20 ■ 

Vem"I^ ERSI ,* j ar ,' s , t , ata ’ Roxh - [ GraMi’ne^. 

p ■p^tW%i al dM^)i P f s n , ^ assari ‘^ s . ihi >P a rs<U, tinni, N.-W. 
RrfpwnMo „ ; MAL ay. ; Gojabbd, SING. 

Kcfercnces — Roxh., FI. Ind. f Ed. C.B.C., 3o8 • Thioaites En Cevlon Pi 

3 i2 6 ! nM' tSOf r C<lt ‘ Ph ' a il d Sind PL ’ 157 >' Rhe cde y Hort. Mai io t 
. Garden Crips, T ,T CS ° f Mia > Duthie & F“U‘r, Field’and 

„,^ b ^ “ An aquatic grass, found either floating on the surface of 
ES in most parts of the plains of 

is eateif grain ’ "t' Ch in Ben S al is called “ ’•vild rice,” 

heads oHEa “ ,u f ll ] e poorer classcs » who collect it bv sweeping the 
heads of the grass with baskets. Roxburgh says that cattle are fond ol the 

HYMENOCARDIA, Wall.; Gen. PL, III. tfe 
Hymenocardia punctata, Wall., FI. Br. Ind., V., 777 . eJphor 

Syrr-HVMHNOCAKO,, Waiuchm, Tulasne; LwSJSd E S Ic t 
Vern.— Yc-kin, Burm. * I 

and along the marshy borders of choungs in the savannahs 7 mpf< £ ests ' 

o,w,t 2 ? r,aba " *-? “ T «”*r‘»> «** in uppw Salt; 

becoming red brown ^ex^mfAMhe^hiirflnd'Srittle^”' Pa ’ C brC, " n ' 

HYMENODICTYON, Gen. PL, if 3s . 

tv* A ? e ” us of tr ecs or shrubs belonging to the Trihe fiucur „ 
WltoJd'ff* an<1 C ° mPrising ^ our to five spcc?es^ natives o*f 

Hymenodictyon exceisum, Wall.; FI. £?. 

«*J?°VKSSX H. DTIIE, II! 

Roxb. • C.THval.koRAS A UM ’ Ulq - ! C,nc *'ona excels*, 

^r,%l n ; Hi l± l i bh t rHr > ?■*'«"> 

Sail, Kol. : Bhnrl'hond Sav- kT . u *n .d 0, '* o/ " 7 > honoo, L hiva • 

loKkna, kab tfZtbtna ^/ 

dan deln, Panch Mehals ; KaU-kadu ^ Bom{> • 1 ‘ fP°P driL * 

’ Valu< 

S 4 -. 

? ls /:> 3 l *> 739; Drury, £/. PI 251 : Li "lea if Pi 4 f 4 ’ , At Hinson, 
278; Indian Forester , 111 20; • IX f J y boa * L • Bomb., 84 

Off. Guide to the Mus if Ec. Bat tf/pfd W X {h A PP: 4?k1k 
•m, 3t; Careers :~M%6re & tW, 

•> 1 v •» Ixxiii. 
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Habitat.—A large deciduous tree, 30 to 4.0 feet high, met with on the 
dry hills at the base of the Western Himalaya, from Garhwal to Nepal, 
ascending to 2,500 feet; and throughout Chutia Nagpur and the Central 
Provinces to the Deccan, Central India, and the Anamalays ; also found 
in Tenasserim and Chittagong. 

Dye and Tan.—The Rev. A. Campbell writes that the leaves are 
employed as a dye by the Santals, buf he does not state the colour pro¬ 
duced. Ainslie mentions that the bark, which has powerfully astringent 
properties, is used by tanners, a statement which is repeated by Lisboa. 

Medicine.—The inner coat of the bark, like that of the true cinchonas, 
is bitter and astringent, and has been long employed by the Hindus as a 
febrifuge and antiperiodic, especially in cases of tertian ague. Roxburgh 
commenting on this writes: “ The infusion of one fresh leaf in water all night 
had little taste, but struck quickly a deep purplish blue with a chalybeate. 
The two inner coats of the bark (the outer light spongy stratum is tasteless) 
possess both the bitterness and astringency of Peruvian bark, and I think, 
when fresh, in a stronger degree. The bitterness is not so quickly com¬ 
municated to the taste on chewing the bark as that of the former, but is 
much more durable, and chiefly • about the upper part of the fauces.” 
Since the above was written the bark has attracted the attention of 
many European Chemists and Scientists, who have naturally been hopeful of 
discovering in it alkaloidal elements similar to those existing in the true 
cinchonas. The Pharmacopoeia of India, published in 1868, contained the 
name of the plant amongst its non-officinal drugs, and the author of the 
article recommended that, “ in all future inquiries into the subject, this 
bark should be one of the first to which attention should be directed.” The 
first chemist who appears to have made,an analysis was O’Shaughnessy, 
who found that, notwithstanding the excellent antiperiodic effects yielded 
by use of the drug in his hands, a specimen obtained from the Calcutta 
Botanic Gardens contained no alkaloid. 

In 1870 an analysis was again made by Broughton, who found that 
the bitter taste was due to the existence of cesculin , a substance which, 
when the bark became dry, underwent transformation into cesculetin, an 
almost tasteless compound. Dr. Dymock, commenting on this analysis, 
suspects that the bark actually examined was that of H. obovatum, not 
that of H. excelsum, as the latter, when dry, is extremely bitter. The 
latest analysis, one which has apparently definitely settled the question of 
the chemical constitution of the bark, was performed by Mr. W. A. H. Naylor 
in 1883. Of this the following summary is given by Dr. Dymock : ct It 
appears that the bitter principle is not the glucoside cesculin nor its de¬ 
composition product, cesculetin , but an alkaloidal substance. That as 
such it is allied to quinoidin, berberin, and paracin . From quinoidin it 
differs in being optically inactive, and from its double compound contain¬ 
ing relatively less platinum; from berberin it differs in that it contains a 
higher percentage of carbon, while its double compound also yields a larger 
amount of platinum ; and from paricin it differs only in the percentage of 
hydrogen it gives. Mr. Naylor considers it to be a new alkaloid having a 
composition corresponding to the empirical formula C 31 H 40 N a » and there¬ 
fore to be an addition to the small class of bases devoid* of oxygen. Besides 
“ Hymcnpdictyonine” which is the name given to the new alkaloid, 
Mr. Naylor has separated a bitter neutral principle, represented by the 
formula C™ H., 3 O 10 , which he thinks may be a decomposition product of a 
glucoside. Mr. Naylor has since succeeded in obtaining hymenodictyo - 
nine in a crystalline form, by extremely slow evaporation of its ethereal 
solution. When placed in contact with cold sulphuric acid, the solution by 
tran; iiuLted light assumed a lemon-yellow colour, passing to a wine red, 
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and ultimately to a deep claret; by reflected light it presented a bronze 
appearance. It was found difficult to burn off the carbon, but combustion 
with chromate of lead yielded figures which agreed with those deduced from 
analysis of the platinum salt, estimation of the chlorine in the double salt, 
in the hydrochlorate of the alkaloid, and in the composition of its diethyl- 
iodide. The alkaloid proves to be dibasic with the formula H.,,, No, 
and it is apparently a tertiary diamine. Its chemical properties display a 
close analogy with those of nicotine.” 

No experiments appear to have been made to determine the therapeu¬ 
tical virtues of either the alkaloid or of the bitter neutral principle when 
separated from the bark, so no definite comparison witn the cinchona 
alkaloids can be made. 

Fodder.—-The leaves are used as cattle fodder. 

Structure of the Wood.—Fine, close-grained, of a pale mahogany 
colour, weight 31 lb per cubic foot. It is employed for making agricultural 
implements, scabbards, grain measures, palanquins, toys, and similar 
articles. 


TT [ b., //fO. 

Hymenodictyon obovatum, Wall.; FI. Sr. Ind., Ill i, 3 6 ; Wight, 

\fzrn.—-Kiltyiy kari, Ch. Nag. ; K’arzvai (bitterness), sirid. Bomb. : Vella 
vialla hat, Tam.; Mallai tandk, Madura. 

ReierGnces.—Braitdis, For. FI., 268; Beddome , FI. Syh ., t. 219; DaU. 
r/ G ^ S 'rJ^ 7 !! b ' Fl co 117 ; L [ sb ° a > U ‘ Pl * Bomb., 85 ; For. Admins. Rep. 
XV.% N I gP 7 Y' 85> °’ 2/ lndianFore * ter > 111 » 23 >' Gazetteer, Bombay , 

Habitat. A handsome tree of the Western Peninsula, from Bombav 
to I ravancore. y 

a S tmctl,re ofthe Wood.—-Pale, nmhoganv-coloured, and close-grained 
Beddome remarks that its timber is used by the natives for many purposes 
and the writer of the Kunnra Gazetteer mentions it as worthy of attention" 

HYOSCYAMUS, Linn.; Gen. PI ., II., 903. 

. A ge j l ' SOf c '. e . ct - < v arse herbs, belonging to the Natural Order Solan- 
ACEA, and comprising nine species, natives of Europe and Central Asia. 

Hyoscyamus niger, Linn. ; FI. Br. Ind.,lV., 2 44; Solanace*. 
Henbane. 

V ^~:~F! u, uftT a {yp' aK ’ ^‘isaniyamini, khvrisini jamini (taertt 

in’Iw p’ K n 0r V? m V™** (&»«!/=seeds), Beno.j Khorasdm 
y IN ;“ W *> Dandura , Lacroaiyr, denie d, datura, sera damtvr < 

battfftdewana (baerulbani^ seeds in bazar), Telingchi, Simla" P B • 

JSSH tefcs 

References- T AVr 5 FI. Ind ., Ed. Carey and Wall., //• j >3 7 . DaU /V 
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Reports from :— M. A. Lawson, Esq., Govt. Botanist, Madras ; D. Prain, 
M.B., Roy. But. Gardens , Calcutta ; Surgeon Genl. with Govt, of Bombay , 
18S8 ; Dr. Moodeen Sheriff , J. F. Duthie , Esq., Dir. Bot. Dept., Northern 
India ; D. Hooper, Esq., Govt. Quinologist, Madras; Govt, of Madras , 
1 882 j Gazetteers : - N. - W. P., 173; II., 173. 

Habitat.—A herb of the Temperate Western Himalaya from Kashmir 
to Garhwal, from 8,000 to 11,000 feet, distributed over Western and North¬ 
ern Asia, Europe, and Northern Africa. 

Cultivation.—The first record of the cultivation of Hyoscyamus in 
India is made by Dr. Royle, in his Illustrations , /. c.,'in 1839. That author 
remarks that Henbane, Datura Stramonium, and Nicandra indica(? Physalis 
minima, Linn., var. indica) were at that time successfully grown and convert¬ 
ed into extract for the medical depots, in several stations in the plains of 
Northern India and in the Himalaya. He concludes his remarks as follows : 
“The extract of Henbane particularly was highly approved of by several 
medical officers, and was pronounced by Mr. Twining, after trial in the Ge¬ 
neral Hospital of Calcutta, to be of most excellent quality.” Later records 
exist of its more or less successful cultivation in Calcutta, at the Royal 
Botanical Gardens, Saharanpur under Dr. Jameson, in the neighbourhood 
of Agra and Ajmere, in Bombay at Hewra and Dapuri, and in the 
Nilghiris. The crops thus produced seem to have been almost entirely used 
in supplying the Government Medical dep6ts with leaves and extract, and 
no market with European druggists appears to have been formed. Thus 
in a report furnished by the Superintendent of the Botanical Gardens, Sa¬ 
haranpur, on the cultivation of Hyoscyamus during the past ten years, ex¬ 
tract to the value of R 1,939 and leaves to the value of R2 ,i 86 are said to 
have been supplied to the Government Medical dep6ts, and an entry occurs 
to the effect that in 1882-83 leaves to the value of R40, and extract to the 
value of R30,\vere supplied to an European firm in Bombay, but since chen 
no extension of trade with commercial firms has been made. The seeds of 
the bazSr also appear to be principally imported from Persia and Afghan¬ 
istan, so that at the present day all Hyoscyamus employed in European 
medicine, except by Government, comes from Europe, and even the seeds 
offered for sale in bazars are not obtained in this country. It is difficult 
to understand why this should be thj case. The plant grows wild abun¬ 
dantly on the Himalaya; it is fairly extensively cultivated, apparently 
with a considerable amount of success in various parts of the country, and 
the supply ought to more than equal the demand. It seems possible, 
however, that the plant artificially cultivated, as it is in the hot climates of 
Saharanpur and parts of Bombay, where the surrounding conditions are 
very different to those which the wild plant enjoys, may be deficient in some 
of the properties which render it medicinally valuable. It is, therefore, highly 
desirable that an accurate analysis of the Indian plant, in comparison with 
the European, and of the cultivated plant of the plains in comparison 
with the wild Himalayan stock, should be made. Such an analysis would 
definitely determine the relative values of each, and should it prove favour¬ 
able, might afford a stimulus to the employment of the native drug, not only 
in India, but in other countries. The plant can be grown and the extract 
prepared so that the product may be sold much more cheaply than lhat 
imported from Europe. Thus the average rate at Saharanpur during the 
past ten years has been R1-4 per lb for the extract, and annas 4 per lb 
tor the leaf, while the last quotations in England for the latter is from iod. 
for foreign to 85. per ib for English biennial, and for the former 6 s. 3 d. per lb. 

Oil.—The seeds are mentioned by Dr. Cooke as yielding an oil. Dr. 
Dymock describes a specimen he obtained from the Poona Botanical 
Gardens is bright yellow and rather thick. It is apparently not employed 
for any purpose. 
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Medicine and Chemistry of Henbane, (7. Murrav ) HY OSCYAMUS 

y niger. 


Medicine.— History. -Henbane has been employed and valued as a 
drug in Europe and Northern Asia from remote times. Baron Hammer- 

?S">. beheVeS , *'’5 J, ie "t Cnd] ” ( or ba’ij), the Coptic of which is 
, nt ° en< V is undoubtedly the “ nepenthe” of Homer. It is the 
wosKucipos of the Greeks, and was particularly commended by Dioscorides 
as a medicine. By Celsus it was employed as an external application 
in ophthalmia, and as an anodyne, and Pliny mentions it in various 
passages. In oriental literature the earliest' record of the plant is, as is 
natural from its habitat, to be found in Arabic and Persian writers and 
the evidently foreign origin of the Sanskrit names indicate that it' was 
unknown to ancient Hindu medicine. The Muhammadan writers of Arabia 
and Persia regarded the plant as intoxicating, narcotic, and anodyne 
and employed it extensively as an external application in cases of 
inflammatory swellings, rheumatism, and gout. Dr. Dyrnock, in his 
interesting account of the drug, also mention^' that a mixture” of the 
powdered seeds and pitch was employed to stop painful hollow teeth and 
as a pessary in painful affections of the uterus; that the juice or a strong 
infusion of the seeds was dropped- into the eye to relieve pain • and that 
the seeds made into a paste with mare’s milk and tied up in a piece of wild 
bull’s Skin was supposed to prevent conception when worn by a woman 
In the early centuries of the middle ages henbane was also one of the 
principal medicines of the physicians of Europe, by whom it was known 
as Hyoscyamus, Symphomaca, Jusquiamus, Henbane,Henbell,or Chenille- 
but it appears to have fallen into disuse till the experiments and recom¬ 
mendations of Sterck in the beginningof the nineteenth century brought 
about its reintroducUon into medicine. At the present day in India 
the only part of the plant generally employed is the seed, which is imported 
from Persia. Dyrnock considers that the greater quantity, if not all of 
the seed thus obtained, is really the product of H. albus, Linn They are 
believed by the natives to be stimulant or heating, narcotic, astringent 
digestive, and anodyne. s 3 

The parts of medicinal value are the foliage and green tops and 
the seed, but t,he latter is not officinal in the Indian Pharmacopoeia 
in which the preparations laid down for general use are a tincture dose 
20 to 6o drops, and an extract, dose 5 to 10 grains, both prepared 
from the leaves. In Europe dried henbane is sold in three forms: 1st 
the foliage and green tops of the annual plant, 2nd, the leaves of the 
first year of the biennial plant, and 3rd, the foliage and green tops 
of the biennial plant; of these the last form is regarded as the best. 

Chemical Composition.— The most important constituent of Hen¬ 
bane, Hyoscyamui, was first obiained by Geiger and Hesse in i8rt. 
It exists most richly in the seeds, from which it was first separated by 
Hohn m 1871. and again bv an improved method by Thibaut in 187s 
Uie authors oith&Hmrmacographia describe the alkaloid as follows- 
Hyoscyamtn (C,.H ., 0 ,) is easily decomposed bv caustic alkalis. By boil¬ 
ing vv.di baryta m aqueous solution, it is split into Hyosciv, C.H..I 4 , and 
Ih’oscuitc aad, C t n m O r I he former is a volatile oily liquid of a narcotic 
odour and alkaline reaction ; by keeping it over sulphuric acid it crvstal- 
lizes and also yields crystalhne salts. Hyoscin may be closely allied to H 
C 8 H , 5 N. IJyosctntc and, a crystalhzable substance, having an odo^ 
resembling that of empyreumntic benzoic acid, melts according to Hohn 
at lo-, ; ti optc aad (a product of a similar decomposition of atrofiin) melt 
mg at 118 agrees so very nearly with hyoscinic acid that further 
researches will probably prove these acids to be 'dentical.” The seeds ,ics 
contain 26 per cent, of fatty oil, and the extract employed in medicine i* 
rich in potassic nitrate and other inorganic salts. J Clne 1S 
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Physiological action. —Dr. John Harley, who has made special 
investigations into the action of the drug under consideration, writes: 
“ Henbane, like belladonna, produces dilatation of the pupil, somnolency, 
a parched condition of the tongue and mouth,-and in sufficient dose 
delirium. The general action on the secretions and nervous system agree 
in all respects with that of belladonna, and the results of its action is the 
same; but the influence of henbane ori the cerebrum and nerve centres is 
somewhat greater, while its stimulant action on the sympathetic is less. 
Both drugs directly stimulate the heart, but after moderate doses the action 
of henbane results in a sedative effect. Small doses are sedative and tonic 
to the heart; large doses excite its action, and excessive doses depress it 
almost as readily as those of belladonna. Both drugs produce relaxation 
of the voluntary muscles, and of the occluding fibres of the intestine and 
.bladder.” 

Medicinal Uses. —Hyoscyamus is especially valuable as a nervous, 
sedative, and narcotic in cases of maniacal excitement, sleeplessness, and 
nervous depression. This action appears to be most largely due to the 
syrupy alkaloid above mentioned, viz., Hyoscin, which may be adminis¬ 
tered alone, by hypodermic doses of gr. or more of the Hydriodate. 
The drug ;s also a valuable sedative in cases of cough, especially in the 
early stage of bronchitis and in asthma, in cases of wnich its relaxing 
effect on muscular tissue is highly beneficial, it is a decided laxative 
and carminative, and appears to possess a peculiarly sedative effect in 
irritable conditions of the genito-urinary system. As an external applica¬ 
tion it has been employed in neuralgia and rheumatism, painful glandular 
enlargements, irritable ulcers and haemorrhoids. Zn diseases of the eye its 
sedative, anodynec and midriatic actions are most valuable. Mr. Duthie 
mentions the employment of henbane by natives near Saharanpur as an 
ingredient in a massala administered to trotting bullocks during the hot 
and rainy seasons, as a sort of “ condition powder.” 

Special Opinions.— §“ I have found the tincture in drachm doses 
in combination with Bromide of Potassium useful in cases of maniacal ex¬ 
citement, sleep being produced” ( Surgeon S.H. Browne, M.D., Hoshangabad , 
Central Provinces). “ The tincture of this has proved successful in three 
cases of Ben Beri ” ( Surgeon IV. F. Thomas , Madras Army, 33rd M. N. /., 
Mangalore ). “ A very useful anodyne, sedative, and antispasmodic ” 

(Surgeon G. Price , Shahabad). “ I have found the extract very useful 
in irritating cough accompanied with tenacious mucus in the air passage ” 
(Civil Surgeon IV. Moir, Meerut ). “ Very useful in mania and in 

delirium tremens ” {Surgeon-Major E. G. Russell, Superintendent, Asylums , 
Calcutta). 

Fodder.—The young leaves are said to be eaten by cattle. 

Trade. —The value of the seed in Bombay is R7 per maund of 37-^Ib. 
As already mentioned the leaves may be obtained at Saharanpur at an 
average cost of 4 annas per jb, and the extract, carefully prepared, for 
R1-4. 

HYPECOUM, Linn.; Gen. PL, I., 54, 965- 
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A small genus of the Natural Order Fumariace.«, comprising four or 
five species, natives of the Mediterranean region and Temperate Asia. 


Hypecoum procumbens, Linn.; FI. Br. Ind., I., 120; Fumari- 
The Horned Cumin. [ace^e. 


References. — Boiss., FI. Or., /., 124; Aitchison , Bot. of Afgli. Del. 
Com.. 32 t Phannacog. Indica, fi7, By mock, Mol. Med'. IV. 
Ind., 2nd Ed., 54.; Murray, PI. and Drugs , Sind77. 
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The “ Magic Barley.” 


(J. Murray.) 


HYPERICUM 

perforatum. 


Habitat.—A low, annual weed of cultivation of the drier parts of the 
Panjab and the Salt Range, distributed to Western Asia and the Medi¬ 
terranean Region. 

Medicine.— Murray, in his Plants and Drugs of Sind, describes the 
horned-cumin as yielding a juice 'which has the same effect as opium, and 
its leaves as diaphoretic. The authors of the Pharmacographia are of opi¬ 
nion that it is the vttt}k 6 ov of Dioscorides and Hypecoum of Pliny. 

Hyperanthera Moringa, Vahl ., see Moringa pterygosperma, Gcertn., 

HYPERICUM, Linn.; Gen. PL, I., ,6 5 . . [VoL V ‘ 

A genus 0 f herbs, shrubs, or small trees, belonging to the Natural Order 
Hypericine^e, and comprising 160 species distributed over the t^mp^rate 
regions of the globe. Of these about 20 are Indian, natives of the hills, 
especially the Himalaya, but very few are at present known to possess prope; mls 
of economic importance. I he writers of the PhamtUcographia Indica state 
that a plant exists in Persia described by Muhammadan writers as a species 
oi Hyefarikun (Hypencon) which is locally named Dddi and Jao-i-jddv or 
magic barley,” to which is ascribed the medicinal properties formerly attribut¬ 
ed to the St. John s worts of Europe, namely, the power of expelling the demon 
ot hypochondriasis, and of acting as a charm against witch-craft. The red juice 

of the flowers of Hypericum was also considered by ancient classical writers 

to be a signature of human blood ; it was called d ycpacot^oi' by the Greek -, 
and was employed as an application to wounds. Several species are cul- 
tivated as ornamental shrubs. [ Ic., i. 94 g ; HYPE.IUCtNEiE. 

Hypericum Hookenanum, W. & A.; FI. Br . hid., 234 ; Wight, 

Syn —H. O B LON GI FOLIUM, Hook. 

Var. Leschenaultii, Choisy. H. triflorum, Blume; H. oblongifo- 
lium. Wall .; H. Choisianum, Wall. 

Vern. — Tumbomri , Lepcha. 

R *^a?jiK^~6 Gambl * i MUn ' Tim6t * 21 >' LiU °f Trees, Shrubs, &c„ of 

q i P abi u-7i A g ¥ r ° U o shru,D from 6 to 8 feet in height, found in the 
Sikkim Himalaya from 8,000 to 12,000 feet; the Khasia mountains, from 
• 4,000 to 0,c»oo feet ; and the Nilghiris. 

Structure of the Wood.—Close-grained, moderately hard, with marked 
annual rings. 

Arboriculture.— Gamble mentions that this shrub is frequently employed 
for hedges in Sikkim. J Y ) 

H. patulum, Thunb. , FI. Br. Ind., I., 254. 

Jv YPEKICUM Uralum > I3am - ; H. oblongifolium, Wall, non 
Var. attenuatum. Choisy . 

Vern .— Tumbhul , Behari. 

HaWtft ren a eS ' _ frTv,' J/a< ' M i d - f at,,a > 1,3 ! Atkinson, Him. Dist., 3c6. 

... Hab.tat.-A small glabrous shrub found throughout the Temperate 

S'tr Sf’m 1 '" excepted) from Bhutan to Chatv.ba and Simla! also 
in the Khasia mountains and Yunan. 

in i Cented SBEDS ar ? e,n P'°y ed an aromatic stimulant 

in Patna, to which they are imported from Nepdl. Dose 2 to 10 . 

price 2 annas per ft {Irvine). 1 sc 2 to 10 grains ; 

H. perforatum, Linn. ; FI Br. hid., L, kc, 

Var. debile, Royle, ?nss. 

Vern .—Passant, dcudlu. Hind.; Bassant, denuht Pb. 

References.— Stewart, Pb. PI., 3o; fourn of a Bnf 7 v>, • rr 

and Khdqdn, in fourn\ Agri.-HortSoc . of India,XI ^ *”* 

book fharm., ,874, 623; Atkinson, Him. Dist ^'‘306 
Cyclop., II., 138; Kew Off. Guido to the M ,s. of Ec. B.y fl’ f ° 


UY, 


21 A 


MEDICINE. 

Juice. 

538 

Leaves. 

539 


540 


TIMBER. 

541 

ARBORICUL¬ 

TURE. 

542 

543 


medicine. 

Seeds. 

544 

54 


H - 545 









misTffy 



officinalis. 


Dictionary of the Economic 


The Hyssop. 


DYE. 
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MEDICINE. 
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Habitat.—* A perennial herb,found in the Temperate Western Himalaya 
from Kumaon, altitude 6,000 to 9,000 feet, to Kashmir, altitude 3,000 to 
6,500 feet. . “* 4 

Dye.—The dried herb boiled in alum communicates a yellow or yellow¬ 
ish-red colour to wool, silk, &c. 

Medicine.—The herb is bitter and astringent, and was recommended 
by Arabic writers as a detersive, resolutive, anthelmintic, diuretic and 
envmenagogue and externally as excitant, but it does not appear to be used 
iri modern medicine. The authors of the Pharmacographici Indica g ive 
the following account of tbe chemical composition of the flowers : “ When 
the flowers of H. perforatum freed from their calices and dried are exhausted 
with absolute alcohol and the tincture is evaporated, a soft residue is left 
of a red colour (hypericum red) together with volatile oil. If the flowers 
are exhausted with water, then with dilute alcohol, well dried after ex¬ 
haustion, and the colouring matter extracted from them by ether, it remains 
on evaporation as a blood red resin, having an odour of chamomile. It 
melts below ioo° and does not yield ammonia by dry distillation. It is 
insoluble in water and in dilute acids. By aqueous ammonia, potash, and 
soda, it is coloured green and dissolved; the saturated solution is red by 
reflected light, but exhibits after dilution a green colour by transmitted 
light. The ammoniacal solution leaves on evaporation a neutral blood-red 
resin having the odour of hypericum, soluble with yellow colour in water, 
and giving off ammonia when treated with potash. The red combines 
also with the alkaline earths, earths proper, and heavy metallic oxides, its 
alcoholic solution precipitates the alcoholic solution of chloride of calcium, 
also neutral acetate of lead, and ferric chloride. It dissolves in alcohol, 
more readily in ether, with wine-red to blood-red colour, also in volatile 
oils, and in warm fixed oils (Buchner). According to Marquart the 
colouring matter of the fresh flowers is a mixture of anthocyan and an- 
thoxanthin separable by exhausting with alcohol and treating the residue 
with water. 5 ’ 


Hypoxis orchioides, Kurz , see Curcuiigo orchioides, Gcertn ,; Vol. 
II., 650. 
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HYPTIANTHERA, IV. 6 * A. ; Gen. PL, 11., 94 . 

Hyptianthera stricta, W.& A.; FI. Br. Ind., Ill., 121 ; Rubiacfje. 

Syn. — Randia stricta, Roxb. ; Macrocnemum strictum, Willd. ; 
. Rondeletia stricta, Roxb.; Hypobathrum strictum, Kura; 
Rubiacka, Wall., Cat., 8 t 38 in part , 8313 , 8307. 

References.— Roxb., FI. Bui., Ed.C.B.C 177; Brandis, For. FI., 274; 
Kurts, For. FI. Burnt., II., 50; Gamble , Man. Timb229 ; Indian 
Forester , XI., 370 ; XIV., 343 . 

Habitat.— An evergreen branched shrub, 3 to 6 feet high, common in 
Northern India and Bengal, ascending the outer Himalaya and Khasia 
Hills to 4,009 feet; also a native of Chittagong and Burma. 

Structure of the Wood.— Brown, moderately hard, close grained, 
weight 56B) per cubic foot. 

HYSSOPUS, Linn. ; Gen . PI ., HI, 1187. 

Hyssopus officinalis, Linn.; FI. Br. Ind., IV., 649 ; Labiate.’ 

Vern. Zufah yabis, Hind., Arab., Fers. 

References — Boiss., FI. Orient., IV., 584 ; Stewart, Bot. Tour in Hazara 
in fount. Agri.-Hnrt. Soc. of India, XIV., 26 ; Ainslie, Mai. Ind., I., 
177 ; O'Shaughncssy, Beng. Dispens488 ; Dymock, Mat. Med. IV, 
Ind., i<t FA. 508 ; S. Arjun , Bomb. Drugs , lOO ; Year-bo 'k of Pham at y, 
1879, 4?/) ; Birdweod, Bomb. Pr., 2 ; Balfour, Cyclop., II., 109 ; Smith , 
Die218 ; Treasury of Bot., I., ti6. 
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The Hyssop. 


(y. Murray .) 


HYSSOPUS 

officinalis. 


Habitat. An undershrub of the Western Himalaya, from Kashmir 

t0 distributed to Eastern Europe and Western Asia. 

CmC '^u a PP eat ® doubtful whether the plant imported into India 
the^ruiTw 3nd bear ' n ? tl ! e ab ° ve vernacular name is really identical with 
hdid n fr S ° PUS °* c,n f 1,a - A,st0 " was of the opinion that at any ra<e 
.t did not correspond with the of the Greeks, and the Esof of the 

Hebrews. Ainslie also thought the plants were probably different and of 

H vs r J 6 T ‘ft d °w • l ias been again raised ? by Dymock The true 
Hyssop also, though fairly plentiful in many parts of the Himalaya, does 
a P. p f [ to . be e m pi oy cd locally by the natives, nor doeS it form an 
col Win'd l rade v W,th the P lains - ibus Mr. Lace, in a note on a specimen 
even to d - by hlm ne f r ~ uett f> remarks that the natives do notaopear 
even to give a name for the plant. Whatever the plant Zufah ynW^ay 

and Veoh ^ SSed f by mif A I abians amongst their anthelmintics, stimulants 

o.,r,«g.fsR,Simin o ,i;!' o “ gh ' “ ““ m in che “ “»«»"*■ 
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ICELAND MOSS. 

Iceland Moss, see Cetraria islandica, A char.; Lichen es ; Vol. Ii., 262. 
ICHNOCARPUS, R. Br. ; Gen. PI. , II., in- 

T , frao-rans Wall.. see Trachelospermum fragrans, Hook.f. ; 

Ichnocarpus iragrans, * [ Apocvnace/e. 

t fmrpttrens R. Br. ; FI. Br. Ind., III., 669; Wight, lc., t. 43V. 

I* irUt^^CGIibj • Apocynum frutescens, Linn.; 

S ^r»s rad.CaS, Wall.; h dasvcalvx. Mig. Syama, Kerb, in 

?^<lf Roxit) UlnkatU. nMa tige, inuntigajjaLnu (of Elliot), 
tiga (of R 0 XD.), ^ Kirri-tvcl, SlNG.; Sartva, S A NS. 

TEL .: Tansapa > C.B.C. , 245 ; Brandis, For. FI. , 327 ; 

References.-^., Pl-jnd.,* Daiz% & Gibs., Bomb. FI., 14I ; Grah ., 
FL Burnt., •> 5 W y pj . 57 r 1^. Elliot, FI. Andhr., 

Cat. Beni,. PI., , 1 , 27 '; Wight, Illust., Vol. II., 

70, H 9 > 127,165; Foyle f Wrn} . p ro J Chutia Nagpur, No. 9220 ; Pharm. 
,62; Kev.A. 5 4 ;\j. C.Dutt, Mat. Med. 

Ind., J 38 ; 0 ' Sha ^ h ”nlZock^t Med. W. lnd., 2Ad. Pd., SOg.-Atkin- 
Hi'id , I95,3i7> 320 , 3 1 Agri.-Hort. Soc. Ind. (Old Series), VI., 

■ son, Him Dist. 313 , 739 ; your. ■agn. xy ^g Gaeettecrs :-N.-W. 

S o/X., >6 jGaoettm, Bombay Ix JZ k^aid Coorg, I., 56; Settle. 

P., Bundelkhand, 82 ; otAgra, m ^ s J7/ 

went Kept. .-—C/iando, ^ the Western Himalaya, 

Habitat.- An extensive feet . and from the Upper 

from Sirmur to NepAl, Sylhet, Burma, South India, and Ceylon. 

Gangetic plains to Beng. k a > { £ North-West Himalaya, it ascends 

“ ow Si "" a ' 

Fibre.— The bark yields a g alterative and tonic properties, and 

Medicine.—The root poss & riUa ( Co „f, with Hemidesmus indi- 

is employed as a siib^titute r a P used in the {orm of decoction 

recommended to be prepared from 2 oz. of the 
in fevers. An inFUSi^ . of , his the dose should be 2 or 3 02. twice 

root in a pint of , Topography of Dacca Ip. 55 ) says : “ This 

daily. Taylor in his . from its creeping steins, abounds with an acrid 

plant, which derivesats n - lcavcs are usc d in the form of decoction in 

milky juice- The sea s “ . Western India) discusses this drug 

fever.” Dymock {UfaUrtaMedtca^oj^ writes . « They are used together 
■ conjointly with Hem . “ im ji ar properties. When, however, sdrivd is 

and are considered ? t is the l us ual practice to interpret it as mean- 

used in the singular nu _ > • . Mat. Med., P . p/5). Ichnocarpus 

ing Ichnocarpus The Hjn- 

frutescens is comn o . r Hemidesmus to be demulcent, alterative 

dus consider its roots, and ^^ H d ^™ s kin diseases syphilis, 3cc. 
and tome, and prescribe . . J *1 , aromatics.” The wide area 

They are generally combine ^dicinal properties of this plant occurs 
over whicn a knowledge • extreme southern parts of India to 

argues actual ««*• " decoction in the treatment of fever 
the north and east, the peepysu Society, for example, repeated 



irontiet of Assam, are t ^ t ’ 9 are commonly employed 

SX?* 
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The European Holly. (G. Watt.) 


Structure of the Wood.—White, soft, without heart wood. 

IcthyOCOlla, see Acipenser, Vol. I., 83; also Fish, Vol. III., 369-397. 

Ignatia amara, and [ Isinglass ; & Sharks’ Fins. 

Ignatius’ Bean, see Strychnos Ignatii, Bergius ; Loganjaceje ; Vol. VI. 

I lang-ilang, see Cananga odorata. H.f. & T. T.; Vol. II., 93. 

ILEX, Linn.; Gen. PL, /., 356, 997. 

Ilex Aquifolium, Linn.; Ilicineje. 

The European Holly. 

References. — O’Shaughnessy, Beng . Dispense 271; U. S. Dkpens. {Ed- 
XV.), p. 1668; Indian Forester , V., 465 } XIII., 60, 68; Clarke, Linn* 
Soc. Jour., XX V., 11. 

Habitat.—A small tree, native of Europe; introduced into India and 
commonly found in gardens within the temperate tracts. According to 
•VIr. C. B. Clarke, it may also be a native of the Naga Hills on the frontier 
of Assam, for he collected a holly, not in flower or fruit, but which possessed 
leaves that matched accurately those of the common holly. The writer 
found in many parts of Manipur and the Naga Hills, bushy, sterile forms 
of what he took to be Ilex dipyrena, but possessing very thorny, broad 
ovate leaves which much resembled in form and texture those of the true 
holly. Manipur is peculiarly a country of hollies, no less than five species 
having been collected, all of which in their higher limits were seen to 
become flowerless and form stunted bushes with very spinose leaves. Of 
these five species three are undescribcd. The Manipur hollies are : I. 
dipyrena, Wall; I. Thomsoni, Hook.f.; I. sikkimensis, King, mss.'; L 
Duniana, Watt , mss.; and I. monopyrena, Watt , mss. 

Dye. —The common holly contains the principle ilixanthine, a yellow 
colouring substance soluble in concentrated hydrochloric acid. With alum 
it dyes yellow and with ferric chloride green. 

Medicine.—O’Shaughnessy {Bengal Disp.) remarks that according to 
Dr. Rousseau the lewes and bark, form a useful remedy.in intermittent 
fever ; they are also said to be emollient and diuretic. The United States 
Dispensatory gives an interesting account of this remedy which formerly 
enjoyed in France a high reputation. Its property was said to depend 
upon a bitter principle ilicin . A yellow colouring substance called ile- 
xanthin and a peculiar acid known as Hide acid have been obtained by Dr. 
F. Moldenhauer. The berries are said to be purgative, emetic and 
diuretic, 10 or 12 being enough to act on the bowels. 

Structure of the Wood.—White and hard, much used for ornamental 
purposes and for calico-printers’ blocks. 

Domestic.—The inner bark affords a viscid substance used as bird 
lime. The juice is boiled and mixed with a third part of nut-oil. 


I, dipyrena, Wall.; FL Br. Ind /., J99. 

Vern.— Kaula, karaput, munasi, gulsima, Nepal . S hang ala,- kandlar 
kanjru, karelu,dinsa , krucho, kaluchd , diusa, doAru, dr mid a , kandara 
kadera, kateru (Simla), Pb. 3 

References. Brandis, For. FL. 76; Gamble, Man. Timb82 : Stewart 
Pb. PI. , 40; Journal of Bot. Tour, in Haaara by Stcioart {Aeri ~Ho>t 
Soc. Jour., \IV. , p. Hi) * O r Shaughvrssy. Bong. Dkpens., rrj • Li din 
Forester, IX., igS ; XI., 284; XIII. ,60; Atkinson, FIim. Dkt . , 3o7 • Ken 
Off. Guide to Bot. Gardens and Arboretum, 14s. * 

Habitat.— A small evergreen tree of the Himalaya, fro?n the Indus t< 
Bhut&n and Manipur; found in temperate tracts between 5,000 anc 
9,000 feet above the sea. 
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Paraguay or Mate Tea. 
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# A remarkable Lex, which the writer provisionally accepts as a form cf 
this species, runs to a large wide spreading tree, the leaves being sparingly 
spinescent. A good example of this exists in Simla, which is peculiar in 
forming minute yellow seedless fruits in March (as the flowers of next 
year appear) instead of producing the large orange coloured fruits of Ilex 
dipyrena which in December constitute a striking feature of the winter 
vegetation of many parts of the Western Temperate Himalaya. This 
may be but the staminate condition of the species, a condition which Darwin 
(Origin of Species, p. 73) describes as observed in I. Aquifolium—the Euro¬ 
pean Holly. But it is worth adding that, in the Simla neighbourhood, all 
the other examples of I. dipyrena (so far as the writer has observed), with 
the single exception of the tree here described, are hermaphrodite. ( Conf. 
with Darwin, Forms of Flowers, p. 207, where the English holly is stated 
to be dioecious or as having only imperfect stamens in the pistilate flowers.) 

Fodder.—The leaves are occasionally given as fodder for sheep. 

Structure of the Wood.—White, hard, close-grained. Weight 461b 
per cubic foot. Is not much esteemed. - 

Ilex Godajam, Colebr.; Fl.fBr . Ind ., /., 604. 

Structure of the Wood.—Kurz remarks that this species yields a 
whitish wood, which turns grey, is rather heavy, fibrous and tough, but 
close-grained. 

I. insignis, Hook./, / FI. Br . Ind., /., 599. 

Vem. — Lasuni , Nepal. 

Reference.— Gamble, Man. Timb., 8$. 

Habitat. —A small evergreen erect tree, met with in Nepal and Sikkim 
at an altitude of 7,000 feet. 

Structure of the Wood.—White, soft, close-grained. Weight 401b. 

I. malabarica, Bedd., FI. Sylv ., /. 143 ; FI. Br. Ind., /., 600. 

Syn. — Ilex Wightiana, Date. & Gibs, (not of I Vail.) 

Habitat.—A large tree met with on the Western Ghats from the Kon- 
kan southwards, ascending to 3,000 feet in altitude. 

Structure of the Wood.—Hard, yellowish-white. Mr. Lisboa {Use* 
ful PL Bombay , 48) says it is much used for planks, platters, and building 
purposes.' 

I. paraguayensis, St. Hilaire. 

Paraguay or Mate Tea; Jesuits’ Tea. 

Habitat.— A native of Brazil and of Paraguay, now extensively culti¬ 
vated experimentally in most countries. 

Food. — From time immemorial, the inhabitants of Brazil and Paraguay 
have been in the habit of drinking a beverage prepared from the leaves of 
this holly much after the fashion of the use of tea in China. These leaves 
possess a pleasant aroma and a principle analogous to that in tea and 
coffee. They have the advantage of cheap and easy preparation, since 
it has been found unnecessary to cure and roll them by so expensive a 
process as that adopted with tea. They are scorched and dried while 
still attached to the branches; then removed by being threshed, ground 
to a powder and packed in skins or leathern bags. The leaves are 
collected from the bushes every two or three years from December to 
August. Although originally and even now to a large extent collected 
from the wild plant, this holly is also cultivated to afford a more acces¬ 
sible supply of leaf, but the trade though large cannot be said to have ex¬ 
tended to Europe. In 1884. it is stated that 8,ooo.ooolb of leaves were 
used in South America (the bulk being exported from Paraguay) in place 
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Paraguay or Mate Tea. 


_ (G. Watt.) 

."«■"* f*>- the a* 
amounts to 27,000,000!!) per annum n LhnV 1 ^ st 'J tecl th e consumption 
and. tea only 'alb a head areconsumed" a head, while of coffee 

been made to inTroduc^h's 3 cteap terfnto ^n- Vn ^ va r°,V s attem pts have 
tical results. It has even been cuftillted in Fr ° P6 Wlt ? h “ le or prac- 
Continent, but interest is if anvth^Ii Tiance and other parts of the 

“-|p^w , Ss j f h 5rcs: b 25 

description of the Genus Pinus In a P pend ' x , to the second volume of his 
pendix in question Is not given but ° f that work the ap- 

Holly was experimentally cultivated in Kto!! n ° .i? U u l t,1e Para guay 

century. . The first plant grown in India d at be £ innin g' of the 

the Agn.-Horticultural Society of Madras from^^ ^n bat ofctamecl b y 
may now be seen in most public n , r i s.nA^ ,n l hc >: ear 1870. ft 
said to llower and fruit, ft is thus probabletW^Jk ar | d m Lucknow it is 
vated in any of the provinces of India and afford ^r\ P 3nt C ? uld be culti “ 
beverage to the millions of people who for JlZt r chea P„ and wholesome 
be too poor to purchase tea. Various reports hav^ W1 "J 081 P robab ty 
tensive correspondence been condnrt^ e P°* ts ha ve appeared, and an ex- 
m India has not passed beyond the pv-i * • u as ,^ et tbe cultivation of mate 
grown for ornamental purposes. fcon^with W* a ," d , the plant is on >y 
Common Life (Church's EcL), pp. * 3 ohnston s Chemistry of 

tity of the powder. IS ^'hc fnf usion Is’i'mbffied'Jr 8 W t ter ° Ver a SmaI1 ff ua n- 
perforated end to prevent the powderSe drawn 3 tube with 

said to be pleasant and palatable but if tnn 8 1o,-!/i' n U P* * he beverage is 
or even emetic. According to the’ published analvsi« CC 'f Sl tn' ed 1S , P ur S at 've 
contains from 0-450 to 1-5 of thicne and ,o-qq 2?-f of „ thls substance it 
2-830 of gum and 5-902 of resin with otbpr 8 ? f - Catleotanic a >-id, also 
(hor the analysis of mate see i 7 / r D J ess uuportant ingredients 

■ 8 ff PP- *'&«>.) h has a ba Lmt a^d t '«> al - 

softened with sugar and milk It U ? u “ bltte T tast *‘> out may be 

Svl rm*, Sd “ 



that it is more invigorating and sustaminn- than 3 ?” 6 * cm.'' Reid rema rKs 

merexal Plants), from whom the last two^i atemer , a ' l ° T V (New Co,n * 
®E“ numerous opinions in favour of his have , be ? n cotn Pilcd, 

willingness to supply it to the trade Vw ® ubstance » and advertises his 
of this substance appeared in the „f Sf f moSt lasUu «‘‘ve accounts 

was reprinted in various publication : 1 { % Botany, January 1842, and 
Horticultural Society o/lndia (Voi. Il'tufutsZZ™) ° f ^ *** ' 

Hex theaefolia, Wall., ri. Br. ind., I, 6oi . 

f"’ I. GAULTHERI/EFOLlA. Kura. 

References .—Kura Far Ft n 

,. Habitat.-A moderat** * 

distributed thence to the Khasia Hilfs. Manipur a^ WeS'" 8 ** 
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Dictionary of the Economic 


The Star Anise. 


Structure of the Wood. —White, soft, close-grained, with white con¬ 
centric lines, which seem to correspond to annual rings. Weight 39& per 
cubic foot. 

ILLICIUM, Linn,; Gen, PL, /., 18. 

A considerable Indian trade is done in importing into Bombay and 
Calcutta and distributing over the Country, the Chinese fruit known as 
Star Anise. Until very recently, it has been customary to attribute that 
fruit to a plant named and described by Linnaeus as Illicium anisetum, 
but Sir J. D. Hooker {Bot. Mag., July 1888) has shown that the true 
source of the spice is a plant not hitherto described and to which he has 
assigned the name of I. verum. He points out that Linnaeus is not re¬ 
sponsible for his species, having attributed to it the officinal fruit obtained 
from China, and that the Japanese species instead of now receiving the 
older name of I. anisetum, Linn., might with propriety be called I. religio- 
sum, Sieb. et Zucc. The South Chinese plant, referred by Loureiro to I. 
anisetum, Linn., Sir Joseph Hooker regards as a doubtful species, but 
since it has yellow flowers, a six-leaved “calyx and 30 stamens, it cannot, 
he thinks, be I. verum. The Japanese species (I. anisetum vel religiosum) 
lias the peduncle arising single or in clusters of threes, and enclosed by 
bracts. It also possesses long spreading inner perianth segments, and 
hence the plant or plants referred to is precluded from belonging to the 
same section of the genus with I. verum. Sir Joseph Hooker figures, his 
I. verum as having solitary stout axillary flowers borne on naked peduncles, 
the perianth segments being broad, rounded, and ciliatc. He says that it 
is more nearly allied to the Indian species I. Griffithii and 1. majus than to 
the Japanese, and that these species have globose flowers like I. verum; 

“ but ali differ from verum in the increased number of perianth-segments, 
stamens, and carpels.” The I. cambodgianum, Hance , Sir Joseph re¬ 
marks, is “ a broad-leaved species with long-pedunclcd flowers/’ and is 
“a native of the Elephant Mountains in Cochin China.” 

Of Illicium there are known in all seven or eight species—two in China 
(or perhaps three including that of Cochin China); one in Japan; three in 
the Eastern Peninsula of India ; and one or two in the lower basin, of the 
Mississipi. The species discovered by the writer in Manipur, along with 
I. cambodgianum, connects the Chinese and remaining Indian forms with 
the Japanese, and it is somewhat remarkable that after passing round the 
rlobe.a form allied to the Japanese and like that species said to be poison¬ 
ous, should reappear in almost the same latitude as its congeners. While 
it is'probable that I. verum is the only species that possess the properties 
for which its fruits are so extensively traded in, the question as to the 
extent India could meet her own market cannot be definitely settled until 
the indigenous species have been more carefully studied. Dr. Dymock 
in his Materui Medica states that a form with 13 carpels and possessing 
none of the odour of the true Star Anise was offered for sale by a Calcutta 
merchant; commenting on that sample Dr. Dymock says there^can “ be 
little doubt that that article must be the produce of I. Griffithii/' Acting 
on that suggestion the writer instituted an enquiry on the subject, but the 
replies emphatically assert that in the Kh£sia Hills the fruits of I. Griffithii 
are never collected and consequently that there is no trade done in them. 
It appears therefore likely that India imports from Japan, the Straits or 
China, substitutes for, as well as the true anise from China, and that these 
substitutes may be the produce of I. cambodgianum and I. religiosum, or 
some undescribed species, but that they are in all probability not Indian 
fruiis, since there is no evidence that any of the Indian trees are under¬ 
stood by the natives to be of economic value. 
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The Japanese Sacred Anise. 


(G. Watt.) 


ILLICIUM 

anisetum. 


One of the earliest notices of the Indian trade in Star Anise occurs in TRADE. 

Milburn's Oriental Commerce (Ed. 1813 , Vol . II.. p. 499). The fruits are 2o 
there said to be the produce of a tree growing in China "and the Philippine 
Tslands. The East India Company’s sales of imports are given as fol¬ 
lows :— 



Milburn adds that 8 cwt. of aniseeds are allowed to the ton, and that 
the permanent duty thereon is £1-8-6, and the temporary or war duty 
9 s. 6 d., making £1-18 per cwt. 

The earliest European mention of Star Anise ( Pharmacographia , p. 21) 
is connected with the voyager Candish who brought it from the Philip¬ 
pines about A.D. 1588. Clusius purchased the fruit in London in 1601, 
and during the seventeenth century it reached England by way of 
Kussia, hence known as Cardamomum Siberiensis. In 1690-92 Ksempfer 
figured and described the Japanese plant Somo or Skimmi , which, as the 
learned authors of the Pharmacographia say, was, by subsequent writers, 
assumed to be the source of the Star Anise. Thunberg was the first to 
point out that the fruits of the Japanese plant were not so aromatic as 
those met with in trade. Von Siebold made the same observation and 
maintained that the Japanese plant was distinct from the Chinese species 
described by Loureiro. It was left, however, for Dr. Bretschneider to 
P 01 q out Japanese species was poisonous and to Dr. Hanc© 

in 1881 and about the same time to Mr. Ford (of the Hong Kong Botanic 
ardens) to establish the independence of the true Star Anise of South 
Lhina—to which Sir d. D. Hooker has given the name of I. verum- from 
Loureiro s Chinese plant and Siebold’s Japanese species. 

Illicium verum, Ilook.f.; Magnoliaceje. 

Ihe Star Anise of China; Badiane, Anisetoil£, Fr.; Ster- 


[nanis, Germ . 


I. (anisetum, Linn. ) religiosum, S. & L. 

I he Japanese sacked Anise Tree ; the Skimmi of Japan. 
Except as a probable adulterant for the former, the latter (the lapanese) 
species is of little interest to India, and even the Japanese themselves use 
the Chinese fruit instead of that from their indicrenoiiQ cnprlro 
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Species of Star Anise. 


Pr.y 3 ; Piesse, Perfumery , 92, g 3; Agri.-Hort. Soc. .Ind. (Trans.), V., 
120; Smith, Die., i7,.j8; Treasury of Bot., Vol.I., 618 ; Kcw Bulletin, 
1888, 173-175 ; Kero Off. Guide to the Mus. of Ec. Bot., 8 ; Kero Off. Guide 
to Bot. Gardens and Arboretum, 78. 

Habitat.— The Star Anise tree is a native of Pakhoi, South China. 
There are, however, three Indian species which may be briefly noticed in 
this place since they are not of such importance as to necessitate separate 
and independent accounts. 

These Indian species are 

I I. Griffithii, H.f. & T.; FI. By. Ind., I.,40 ; Griffith, Trans. Agn.-Hort. 

[Soc. Ind., V., 120. 

A shrubby species met with in copses in Bhutdn and the Kh/isia Hills. 


Flowers 1 . 

pe^i^be^ChorCincurvk^ terminafdepression well marked. Taste, at first none, 
but shortly bitter, with some acridity, and a flavour between that of cubebs and bay 
leaves'* (Holmes). .* — 

2. I. majus, H.f. & T.; FI. By. Ind., /., 40. . . 

A shrubby species (about 30 feet high) met with in I enasserim at alti¬ 
tudes of about 5,500 feet. 

Leaves obovate-Ianceolate, 4 to 6 by to 2 inches in size, sharply acuminate 
and petiole 1 inch long. Flowers pink, pedicles 1 to 3 inches long, subtermmal soli¬ 
tary or fascicled; sepals and petals about 16, orbicular, ciliate, inner broad-oval; fila¬ 
ments short, broader than the oblong anthers ; ovaries spreading :• “ Carpels u to 13; 
terminal depression longer and shallower, and beak short and less incurved, than in 
the preceding. Taste strongly resembling mace, not bitter (Holmes). 

3. I. manipurale, Watt mss. . 

A large tree collected by the writer in the mixed Magnolia and 
Michelia forests of north and north-east Manipur bordering on the Naga 
Hills and Upper Burma. 

Leaves elliptic, tapering at both ends (almost acuminate) and 3 to 4 by H to 2 
inches in size ; petiole inch long! Flowers solitary or fascicled, axillary in the last two 
or three leaves of the twigs ; flower buds bracteate scales five in number, 3 inner ovate 
obtuse, brown and caducous, and two longer, narrower, green and persistent ones at 
tli : baseof the peduncle; peduncle 1 to i.Hnchlong; outer penanth-segments 4 broad 
linear obtuse lemon-green with purple tips, inner 9 to 12 narrow linear (1 inch long 
andbroad) pure white; stamens 20 short stout: carpels 8 to 12 tapering upwards 
and recurved outwards. Ripe fruits not seen. 

The last mentioned species forms almost lofty trees and has a stem 

to 40 feet high, before the branches occur, and these bear a dense 
Home of thick bright shining leaves. It is plentiful in the Kupra and 
Kunho forests near .Mao- the frontier town between Manipur and the 
Naea Hills. It is not known to possess any useful properties, nor appa¬ 
rently has it assigned to it any distinctive name by the savage tribes in 
whose country it abounds. In most of its characteristics, especially the 
bracteated pedicles, it approaches most nearly to the Sacred Anise of 
Japan, but the writer while questioning the people around him found no 
one who attributed to it a poisonous quality such as the Japan and Florida 
species are said to possess. It was in flower in February at an altitude 
of 7,500 feet near Mao, and in April at 8,500 feet, far to the east, at 

Ching Sow. on the Burmese frontier. • _ 

Mr E. M. Holmes, from whom the description of the fruit of I. Grif- 
fithii and I. majus have been derived, affirms that the fruit of the Japan¬ 
ese Anise when wetted and laid on a piece of blue paper reddens it 
immediately and strongly, whilethe Chinese Star Anise causes only a very 
faint red colouration. The fruits of I. Griffithii and I. majus produce no 
such reaction. 
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The Star Anise. ' , ' (G. Wart.) I ILLI CIUM 

_ • 1 _ verurn. 

Oil.—The eight, carpclled fruit of this plant yields by distillation with Oil. 
water an essential oil somewhat resembling that of aniseed Joe which,it is 34 

used in England. ^ / 

The Authors of the Pharmacogrctphia remark that “ the volatile oil 
amounts to four or five per cent. Its composition is that of the' oils of. 
fennel or anise.” It remained fluid at a temperature below b°C., but soon 
solidified when a crystal of anethol was brought in contact with the oil. 

“ The crystallized mass began to melt again at 16 0 C.; the oils of anise and 
Star Anise possess no striking optical differences, both deviating very little 
to the left.” Eykman (Phar. Jour. & Trans ., XL, 1048) gives a compara¬ 
tive analysis of the oils of Anise, Fennel, the true Star Anise of China and 
the Sacred Star Anise of Japan. The differences between the true Star. 

Anise and that of Japan may be herebriefly indicated. The former consists 
(according to Eykman) chiefly of solid and liquid anethol; its melting point 
is 0°C.; specific gravity 0*978 ; molecular rotation O 0 to 0*4° ; action of 
alcoholic hydrochloric acid—colourless; chloral reagent— colourless, then 
beautifully red; ammoniacal silver solution—after 24 hours no reduction. 

The latter consists of much of a turpentine, boiling at 173° to 176° C., 
liquid anethol boiling at 232 0 to 233 0 C. ; melting point—not solid when 
cooled to 20 0 C.; specific gravity 1‘006, molecular rotation—8*6°; action 
of alcoholic hydrochloric acid—colourless, afterwards blue; chloral reagent — 
colourless, afterwards dirty brown-yellow ; ammoniacal silver solution—re¬ 
duction in a few hours. In the volatile oil of the leaves Eykman discovered 
eugenol, shikimen and shikimol-the second a terpine and the- last iden¬ 
tical with safrol. 

The seeds also contain a large quantity of a fixed oil. I. religiosuni 
was found by Eykman to contain as much as 30 per cent, of fixed oil. 

By experiments on dogs he discovered that neither the essential nor the 
fatty oil represent or contain the poisonous principle. He succeeded, 
however, isolating a poisonous- principle as a crystallizable substance. This 
he named Sikimine. This analysis has been carried still further by Byk- J 
nian and the Japanese plant found to contain proto-catechuic acid, shiki- | 
niinic acid, and shikimipicrin, the last mentioned being the actual poison- 
ous principle. It forms large transparent crystals, freely soluble in water | 
and may be represented by the formula C 7 H 10 O 3 . 

Medicine. —While the Star Anise has long been employed in China MEDICTNil 
and Japan, but has in India only come into use in modern times. It is 35 
chiefly employed in Europe to flavour spirits, the greatest consumption Flavouring 
being in Germany. France, and Italy. It is not used as a medicine in , Spirits. 
Europe, but in India is regarded as stomachic and carminative. It is j 3 $ 
viewed as of great service in flatulent and spasmodic affections of the , 
intestinal canal. Ainslie remarks that in his time (1826) Europeans in 1 
India were not familiar with the drug, but the VyUans consider the fruits Fruks. 
powerfully stomachic and carminative, and the Muhammadans occasion- 37 
ally prepare from them a very fragrant volatile oil. 

Dr. Dyniock mentions that a consignment of a kind of St#r Anise 
reached Bombay which was found unsaleable, and chiefly because the fruits 
were almost devoid of scent. He formed the opinion that they were the 
produce of I. Griffithii, and apparently because of the fact of their consist¬ 
ing of 13 instead of 8 carpels. In a correspondence on this subject Dr. 

Dymock informed the writer that the consignment in quei ;on was first 
offered for sale at Calcutta, but not finding a purchaser there, was sent on | 
to Bombay A subsequent enquiry, alluded to under the generic note 
above, throws considerable doubt, however, on the possibility o’ the 13-car- j 
pelled consignment in question having been the fruits of I. Griffithii. i 
The Flora of British India does not mention the number of carpels ! 
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possessed by the two hitherto published Indian species, but, I. imphalense 
has 8 to 12, and according to Holmes, I. Grifftthii has 13, and I. majus 11 to 
13* It is, as suggested above, much more likely, therefore, that the in- 
odorous form described by Dyrr.ock is a foreign imported fruit, most prob¬ 
ably from the Straits or Cochin China. I. verum and I. religiosum have 
only 8 carpels and the two American species have also that number; I. 
floridanum like I. religiosum are poisonous„at least so it is stated of the plant 
found in Alabama. I. parviflorum, the Georgian species, has a flavour 
closely resembling that of Sassafras root. 

Special Opinions.— § “Extensively prescribed by Hakims as carmi¬ 
native and stomachic. Seldom, if ever, prescribed by Kobirajs ” ( Civil 
Surgeon S . M. Shir core, Moorshedabad). “After roasting and mixing 
with equal parts of sugar is thought to be useful in ordinary dysentery. 
My personal experience is limited” (. Surgeon-Major C, J, McKenna , 
/. M. D., Cawnpore). 

Food.—Being highly aromatic, it is in great repute in China and 
other Eastern countries in the manufacture of condiments and flavouring 
of spirits. _ 

IMPATIENS, Linn t ; Gen, PL, /., 277, g8g. 

A genus of succulent herbs, rarely shrubs, comprising in all some 150 species, 
chiefly distributed throughout the mountains of Tropical Asia and Africa. They 
become rare in Temperate Europe, North America, and South Africa, though 
in India some of the most prevalent species are those met with on the Temper¬ 
ate Himalaya, the under vegetation of the mixed forests of the Western divi¬ 
sion often consisting almost exclusively of a rampant annual growth of one or 
perhaps two or three species of Balsam. Indeed, India alone possesses 123 of the 
known species, and of these the vast majority occur on the Western Ghats the 
mountainsextending from Bombay and Madras to Ceylon. Some of these species 
are distributed throughout the area indicated, but Madras possesses 40, Bombay 
35, and Ceylon 2 it; while the lower mountains of Bengal, the Central Provinces, 
the North West Provinces and the Panjab each have only one or at most two 
species and these are common also to all the other provinces of India. In Assam 
(chiefly on the Kh&sia Hills) there are 23 species and 9 in Burma. The Bur¬ 
mese species may be described as the most tropical Indian members of the 
genus, the majority occurring at the sea's level near Moulmein. Of the Hima¬ 
layan species the Western Division possesses 14, the Central 16, and the East¬ 
ern 26, some of the last being also found in the Khasia Hills. Many of the 
Western Himalayan species extend from Kumaon to Kashmir, a few only going 
eastward to Sikkim. These Western forms are also by far the most prevalent, 
and, as already remarked, miles of country during the monsoons (June to Sep¬ 
tember) are literally covered with one or two species. This is peculiarly the 
case near Simla where I* amphorata —a rose-coloured species with yellow 
and red veins— and I. amplexicaulis— a magenta coloured one, dispute pos¬ 
session with the yellow-flowered I. scabrida. It is significant also that with 
the exception of I. Balsamina all the West Himalaya species belong to the 
section with linear capsules, and most of them possess in addition edible seeds. 


Impatiens Balsamina, Linn,; Fi, Br, Ind /., 453; Geraniaceje. 
The Garden Balsam. 

Vein.— Gul-mendi, Hind.; Dupati , Beng.; Haragaura, Uriya ; Mujethu 
(a name indicative of its yielding a red dye), N.-W. P.; Ban til, trial, 
hdUiy tatura, pallu, tilphiir, j&k , Pb.; Terada, Bomb.; Tirado ,, Mar. ; 
Panshit, dan-da-let, Burm. 

References.— Roxb., FI. Ind., Ed. C.B.C., 219; VoLt, H^t. Sub. Cal., 
189 ; Thwaites , En. Ceylon PI,, 65; Dais. & Gibs., bomb, FI., 44; 
Stewart, Pb. PL, 3*; Mason's Burma & Its People , 433 , 7^5 ! V, S. Dis- 
pens., i$th Ed., 1669; Atkinson, Him. Dist., 774 / Gazetteers -.-Orissa, 
II., 178; App. VI. ; Mysore & Coorg, I., ^9 ; Bombay ( Kanara ), A \ ., 429 ; 
N.-W. Provinces, Bundelkhand, 79; Himalayan Districts, 3&7 i Indian 
Forester, IX., 292 ; XII., App. 8. 
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The Garden Balsam. 


(G. Watt.) 


IMPATIENS 

racemosa. 


Habitat.—A native of India, introduced into England about 1596, since 
which date its cultivation has been prosecuted with much success a> an 
ornamental exotic. In the North-West Himalaya it often occurs so plen¬ 
tifully in fields, at about 3,000 feet above the sea, as to give the fields a rose- 
purple tint. The cultivated plant may be said to have become naturalised 
in the vicinity of gardens, in the plains of India, but the wild form occurs 
only on the lower hills, and is not met with on the plains proper. 

The Flora of British India describes six varieties,™'*., (1) vulgaris, 
(2) coccinea, (3) arcuata, (4) macrantha, (5) micrantha, and (6) rosea. 
The last mentioned is the form met with in the Western Himalaya, while 
Nos. 3, 4, and 5 are found in the Western Peninsula. 

Firminger says the best time to sow Balsams, in the plaTns of Bengal, 
is September, and that the plants should be retained in pots until they are 
ready to be planted out in the border. If sown earlier the severe rains 
destroy them, and if later they do not obtain sufficient heat to allow of 
their flowering properly. 

Dye.—Madden says that the flowers o*f this plant are in Garhwdl used 
for a dye, whence it is called Majiti or Majcthi. The writer received 
from the Jhaintiya hills a few samples of plants used by the inhabitants for | 
dyeing. Among these was found a specimen of this balsam, with the | 
remark “ Leaves when bruised together with Mctchta langa give a red | 
colour.The writer cannot discover a detailed account of the chemistry ' 
of this plant, and is therefore unable to offer any opinion as to the nature [ 
of the red dye it contains. That it does possess'a colouring principle and 
one closely allied to madder in appearance, there seems to be no doubt, j 
The subject is well worthy of careful examination, since it is probable the 
cultivated plant (to be found in Europe) is likely enough to preserve this 
property. A use for the wild plant would be a positive boon to the Hima- ! 
laya cultivators whose crops are often seriously injured by the weed. 

^ The flowers of the British I. Noli-me-tanger ? were once upon a time 1 
employed as a yellow dye. Bail Ion [Natural History of Plants\ V., 33) 1 
remarks of Impatiens : “'Several Balsams arc tinctorial plants, especially j 
I. fluva, Nutt, and I. tinctoria, A. Rich. The Tartars are said to colour 
their eyes and nails with the juice of several balsams with alum.” 

Oil & Food.—The seeds are eaten in Chumba, and the oil expressed 
is eaten and also burned. 

Medicine.—it is not known whether any of the Indian species of Impa¬ 
tiens have attributed to them medicinal properties; I. Noli-me-tangere has 
an acrid burning taste, and when taken internally, acts as an emetic, 
cathariic, and diuretic. It is considered too dangerous, however, to be of , 
much use. The United States Dispensatory , after haying previously dis- ! 
cussed the properties of I. fulva, I. pallida, and I. Noli-me-tangere, states 
that I Balsamina resembles the other species in its effects BaillQn says 
of I. Noli-me-tangere that it was formerly valued as a diuretic and anti- 
hemorrhoidal. It was topically used for pains in the joints and was said 
to cure diabetes, but it is not much thought of at present. In Japan I. 
cornuta is said to make the hair grow. 
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Impatiens racemosa, DC.; FI. £r. Ind., /., 479. \ ^ 

Habitat.—A small, herbaceous plant (2 to 3 feet high) common on the j 
temperate Himalaya, altitude 5,000 to 7,000 feet from Simla to Sikkim, at j 
times ascending in Sikkim to 12,000 feet. 

Dye.—Specimens in the herbarium stain the paper on which they are dye. 
mounted as well as any plants they come in contact with of a bright rose aa 
pink resembling madder. (Con/, with I. Balsamuian This property was j 
first pointed out by Edgeworth, but the writer has found it to be the case I 
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with his own specimens, the dye being specially washed out with the spirit 
and corrosive sublimate employed in poisoning. 

Oil.—The seeds yield oil which is used for burning; it is also edible. 

Impatiens Roylei, Walp .; FI. Br. I?id , /., 468. 

Habitat.—A handsome bush, often 10 feet in height, common on the 
temperate Western Himalaya from Nepal to Marri, altitude 6,000 to 8,000 
feet. „ 

Oil & Food.—The raw seeds are edible,, tasting like nuts; from them 
an oil is prepared which is both eaten and used for lamps. 

I. sulcata, Wall .; FI. Br. Ind ., /., 469, 4^3. 

Habitat.—A gigantic annual, often 15 feet in height, frequent on the 
temperate Himalaya, altitude 7,000 to 12,000 feet. The writer came into 
an expanse of grassy hills in Kullu where these plants formed an almost 
impenetrable mass. On endeavouring to push his way through it, the seeds 
shot off in every direction in such showers that it was almost impossible 
to open the eyes. He was guided to the spot by a native who assured 
him that pigeons in great numbers would be found. This proved the case, 
the birds rising in great flocks from the balsam upon which they were feed¬ 
ing. At another place he found the- people collecting the seeds, and was 
told they were to extract oil from them. 

Oil & Food.—The seeds are edible and yield an oil. Dr. Aitchison 
says that in Lahoul the husks are also eaten raw. 


IMPERATA, Cyr. / Gen. PL , III., 1125. 

[ GrAMINEjE. 

Imperata arundinacea, Cyr ill; Du/hie, Fodder Grasses , N. Ind., 23; 

Syn. Saccharum cylindricum, Linn.; Lagurus cylindricus, Linn. • 
Imperata cylindrica, Beauv.; I. K(enigii, Beauv. 

Vern. Usirh, sir, sil, bharwai , Upper Ind.; Ddbh , Hind.; Ulu, Beng. ; 
Shiro (Bhabarand Lower Hills), N.-W. P.; Sirii, ulu, Pb.; Dub, Simla ; 
Tharpai-pu\lu, Tam.; Ba r uvibiss (according to Roxburgh), modava 
gaddi (according to Elliot), Tel.; Thek-kay-nyen, Burm.; link,S iug ; 
Darbha (according to Dutt) ( bulbajamu, barhissu, (according toElliot)i 


References. Roxb.,Fl. Ind., Ed. C.B.C., 78 ; Voigt, Hort. Sub. Cal., 704; 
lhwaites,En. Ceylon PI 369; Stewart, Pb. PL, 257; Aitchison, Cat. 
Pb. and bind PI ., ry 3 ; Mason, Burma and its People, 524, 817 ; Elliot 
Flora Andhr., 20, 23 , 116; Karo, Prelim. Rept. Pc K u ; U. C . Dutt Mat 

/l 7 ) ' 1 : * /•/ Or • f t 1 /I V/t f*** 4 TJ ^... I t . 71 _ • P 7 / i j » • ^ ... * ' 



24S; X., 26. 

Habitat.- A small perennial grass inhabiting the plains and hills of 
Bengal, the North-West Provinces, the Panjdb and Sind, in moist, stiff, 
pasture ground It is particularly common over Bengal, and ascends the 
Hmialaya to altitudes of 7,50° feet. When in flower about April and 
iMay, the fields, roadsides, and railway embankments become white with 
its silky beads. It is, in fact, a very characteristic grass of the neighbour¬ 
hood of Calcutta, the vicitdun being chiefly carpetted with it. 

Fibre. Used for the same purpose as that obtained from the Mnnja 
(baccharum ciliare, Anders.), namely, to prepare the sacrificial thread of 
the Hindus ;.and the leaves are employed for thatching {Atkinson's Hima- 
Liyan Districts). Roxburgh says that the Telingas make use of it in 
their marriage ceremonies. He adds that it is much used in Bengal for 
thatch, and Mason remarks that this is the case in Burma also. Thwaites 
states that in Ceylon this grass is viewed as making excellent thatch. 

1. 52 










UWtSTfy 


Products of India, 



Incense; Caoutchouc. 


(G. Watt.) INDIA-RUBBER, 


Fodder.—Not of much use as a fodder, because cattle refuse it except 
when quite young, or when no other forage can be obtained. Mr. Duthie 
writes: 44 In Australia it is called * blady-grass/ and the young succulent 
foliage which springs up after the occurrence of a fire is much relished by 
stock. I have observed the same effect resulting from periodical fires on 
certain parts of the Himalaya where this grass is plentiful.” 

Implements and Machinery, &C., Woods used for. See Agricul¬ 
tural Implements, Vol. I., 145. 

Incense, an odoriferous preparation burned at religious ceremonies. Fran¬ 
kincense (= pure incense) may be regarded as the chief and more expen¬ 
sive ingredient (see Boswellia, Vol /., pp. 5// to 5/4), the following being 
the materials of incense used by the poor or employed as adulterants with 
Olibanum : — 

(1) Boswellia serrata, Roxb. Gugul or Salhi gum, the Indian Oli¬ 
banum. 

(2) Cupressus torulosa, Don. 

(3) Juniperus communis, Linn . The smoke of the green roots was 
considered by the ancients to be most acceptable to the infernal gods. 

(4) J. macropoda, Boiss (? J. excelsa, Rieb .). 

(5) J. recurva, Ham. 

(6) Jurinea macrophylla, Benth. The roots of this herbaceous plant 
are largely collected in Kum&on and Garhw&l under the name of Dhup , 
and either exported to the plains or made into a resinous preparation 
which in that condition is exported. 

(7) Morina Coulteriana, Royle. 

(8) Pinus longifolia, Roxb. Known in Oudh as Dhup. 

(9) Saussurea Lappa, Clarke. The sacred Costus root largely export¬ 
ed from Kashmir and used in the preparation of perfumery, medicine, and 
expensive forms of incense. 

(10) Taxus baccata, Linn .... 

Though mentioned by writers on this subject as ingredients in incense, 

• it is not known to what extent the coniferous plants in the above list are 
used in the incense burned at Hindu temples. After Olibanum, Nos. 1, 
6, and 9 are the most important and in that order relatively. 

Indian Fig or Prickly Pear, see Opuntia, Vol v. 

Indian Red, see Pigments, Vol V. 

Indian Shot, see Canna indica, Vol II., p. 102. 

INDIA-RUBBER, CAOUTCHOUC or GUM ELASTIC. 


Gomme elastique. Caoutchouc, Fr. ; Kautschuk, Germ.; Verderhar' 
Dutch; Comma elastic,/* & Part.; Goma elastic, Sp.; Gum mi. Da 
& Sw ; Chirit murai, Malay. ; Siang-ri, Chin. 

Caoutchouc or India-rubber is the inspissated milk or sa 
obtained from at least six genera of plants which belong to three wide! 
' ifferent Natural Orders, vie., Landolphia and Willoughbeia, to Apoc\ 
nace^5; Castilloa and Ficus, to Urticacbje (sub-order Artocarpi .-e) 
and Hevea and Maninot, to Eophorbiace/e. In the plant tissue Caoui 
chouc is found to circulate within certain anastomosing vessels which nt 
distributed throughout the middle or more rarely the inner layer of bar 
A far larger number of plants possess a milky sip (and even a caoutchou, 
yielding sap) than these generally viewed as the sources of India-rubbe 
The term Caoutchouc is sometimes used synonymously with that of Indh 
rubber, but it is more correctly the pure hydrocarbon isolated from tl 
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other materials with which it forms the impure rubber of commerce. 
Under the microscope the milk appears as a kind of emulsion with minute 
globules, the caoutchouc granules • suspended in it. These range from 
Wsou t0 an i nc h in diameter. Caoutchouc is highly elastic, 

lighter than water, has neither taste nor smell, is fusible at about i2o°C. 
(248° Fh.) and inflammable at higher temperatures. According to Fara¬ 
day it consists of 87*2 parts of carbon and 42 8 of hydrogen. The -sample 
he examined came from India, and was thus probably obtained from 
Ficus elastica. It is interesting to add, therefore, that Faraday makes no 
mention of having detected ammonia in the rubber he examined. 

When the bark of plants containing this substance is cut, the milk 
exudes, and in time hardens on exposure to the air. This agglutination 
may be hastened by adding salt water or alum to the milk, but the former 
increases one of the defects of rubber, sriz., its hygroscopic property, and 
thus injures it commercially. It would seem that the chemist has still to 
perform a service to the planter and extractor of rubber that is likely to 
prove of the greatest importance, viz., to analyse the fresh milk of each 
and all the rubber-yielding plants. The methods of coagulation in prac¬ 
tice are very much the hereditary arts of savages, instead of being based, as 
they should be, on scientific principles. It does not follow that the acid 
process, 1 hough applicable to one milk, is at all suited to another; in fact, 
systems of extraction have been brought about by experience blindfoldly 
instead of based on demonstrated science, hence the full amount of rubber 
contained in the milk is not, as a rule, removed. It is commonly stated that 
the best rubber is obtained by boiling the milk, but delay in agglutination 
is reported to be injurious, since destructive oxidation takes place. Where 
the climate of the rubber forests is detrimental to human life, the collectors 
frequently add alum to the fresh milk, as a temporary measure, and effect 
the complete separation of the rubber with greater deliberation on reach¬ 
ing their homes at some distance from the forests. It is believed by most 
writers that the milk is kept in its fluid state within the plant tissue 
througi; the agency of ammonia—a theory in part supported by the facts 
that the fresh milk has often an ammoniacal odour, and that a little ammo¬ 
nia - added to the milk has been observed to facilitate its retention in the 
liquid state. On coagulation, the milk changes colour, assuming a more 
or less reddish tint, and forming a plastic leathery substance A thin 
piece is seen under the microscope to contain irregular rounded* cores 

of fluids ar ia y communicate wlth each other and dilate under the influence 

Chemically India-rubber may be said to approximately consist of two 
substances—an elastic material, on which its merit depends, and a viscid 
res-nons, readily oxidisable principle, to which it owes its depreciation 
The greater the amount of resin present in a sample of rubber, the less 

is its value, but it is remarkable that the amount of tliis oxidisable sub! 
Stance seems to be more consequent on a tardy precipitation of the caout- 
chouc from the milk, than on individual or even specific differences in 
the plants from which it is obtained. The property of the clastic substance 

o nrmK -’’ d"» ’V ma / <ed de £ ree ’ between that obtained from one genus 
of plants and another, for every gradation exists between the non-elastic 

such° a C « ar .n 0 n p nown as , Gutta-percha and the finer qualities of Gum Elastic, 
• .n h ! l l e ara and Ceara rubbers which contain the smallest known 
the h'"i ° reS ’ n0US maUer ; The African and Guatemala rubbers possess 


1 • - 4 .. A11C ouaiemaia rubbers pc 

tne highest^percentage, and are consequently the least valuable. 

_Uaoutchouc is quite insoluble in water, alcohol, and acids. It is. 
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Caoutchouc or Gum-elastic. • (G. Watt.) INDIA-RUBBER. 


ever, oxidised by strong nitric and charred by strong sulphuric acid. 'SOLVENTS fop 
Ether, bcnzone, rock-oil, and sulphide of carbon penetrate it rapidly, causing CAOUTCHOUC, 
it to swell up and ultimately assume an apparent though not actual con¬ 
dition of solution. “ The liquid thus formed is not, however, a complete 
solution, but a mixture formed by the interposition of the dissolved portion 
between the pores of the insoluble substance, which is considerably swelled 
up, and has thus become easy to disintegrate. By employing a sufficient 
quantity of these solvents, renewed from time to time, without agitation, so 
as not to break the tumefied portion, the caoutchouc may be completely 
separated into two parts, vie., a substance perfectly soluble, ductile, and 
adhering strongly to the surface of bodies to which it is applied ; and an¬ 
other substance, elastic, tenacious, and sparingly soluble. The propor¬ 
tions of these two principles vary with the quantity of the caoutchouc and 
the nature of the solvent employed. Anhydrous ether extracts from the 
amber-coloured caoutchouc 66 per cent, of white soluble matter; oil of 
turpentine separates from common caoutchouc *49 per cent, of soluble 
matter having a yellow colour. The best solvent for caoutchouc is a 
mixture of 6 to 8 pts. of absolute alcohol and 100 pts. of sulphide of car¬ 
bon. 4 Caoutchouc yields by dry distillation an empyreumatic oil called 
OIL OF CAOUTCHOUC or CAOUTCHoucin, which forms an excellent solvent 
for caoutchouc and other resins. It is a mixture of a considerable num¬ 
ber of hydrocarbons. Ordinary impure caoutchouc likewise yields small 
quantities of carbon anhydride, carbonic oxide, water and ammonia” 

{Watts 1 Chemistry). 

Continued boiling in fixed oils also causes the separation of the caout¬ 
chouc particles thus seemingly to dissolve the rubber. Of this nature 
doubtless is the action of garjan oil, the property of which, as a solvent 
tor caoutchouc, the writer has already alluded to under Dipterocarpus 
turbiuatus ( Vol . III., 165). Mr. Laidlay in 1839 reported that when frag¬ 
ments of rubber are dropped into garjan oil (especially if the oil be heated 
or boiled) the rubber swells and dissolves. Since the date on which this 
republication was made of Mr. Laidlay’s discovery, the writer has come 
across another passage which would seem to refer “to the solvent property 
o\ garjan oil, and he has also performed certain preliminary experiments 
to test the accuracy of the reports regarding garjan oil as a solvent. Mr. 

Strettell, in his Narrative of my Journey in Search of Ficus elastica in 
Burma Proper , states (p. 184) that a Mr. Henri who was employed by the 
V? work , the serpentine mines bethought him of a method of repairing 
tne gutta-percha tubing that had got out of order. Observing water-proof , 

USC A b - y th l people for baling water he enquired as to the material 
^ ater Pr oof :; He found itlo bethe India-rubber of 1 
, 0 ? s elaStiCa * , rtbe r or b Mr. Strettell, commenting on Mr. Henri’s 
discovei y, remarks : “ l had endeavoured to find out the ptocebb adopted by 
??®“ tchouc in the form of a cement for repairing the 

£ rc o^ Rof 115 p T ps : bm ."" reliable information coufd be 

two nnd \ c £°m t was that he boiled ten tickals of caoutchouc with 

fen?.; H * Cka!s of ku::nln oil > but this.is impossible.” The writer’s 
elementary experiments, suggested on reading Mr. Laidlay’s report have 

port was cmTecf and?™ f"* , impos9ible il ,s P r °bable tlmt the above re - 
K-nci«-fv 1 d h slron K y suspects that the- Burmans use more cx- 

dlssolS in /« an y positive knowledge ot, a solution of caoutchouc 
aissouccl m I,, or hanytn oils. Procuring m the Simla ha/ar a haul,. „r 
the substance sold is garjan oil, the writer performed Mr. Slay-JeSerf. 
rnents.but was moi c successful in dissolving gutta-percha than I ndm-rubh > r 
it was thought, however, desirable to obtain from Burma well auThentU 
cated samples of the various forms of wood oil; accordingly Mr J W 
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« But 1 fear, even if it were to turn out to be suited to the climate of Calcutta, 
Landolphia would prove rather an unmanageable crop ; for it is described 
to be an enormous creeper, climbing.to the tops of the highest trees. With 
regard to all these exotic rubbers, it must be remembered that ‘ with the 
exception of Ceara ’ they are either very large trees or climbers; and 
although it may pay well to collect rubber from them in their native 
forests, where they have grown to maturity without cost to the collector, 
it is quite a different matter when their planting and protection have to be 
paid for, and their coming to maturity has to be awaited for years.” This 
opinion has since been only too truly confirmed, so far as the interest of 
European planters (who are at most but temporary residents in the tropics) 
are concerned, though perhaps the plantations undertaken by Govern¬ 
ment may ultimately prove of considerable value to the country. 
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PLANTS WHICH YIELD CAOUTCHOUC. 


It is perhaps unnecessary to deal exhaustively with this subject, since 
during what may be called the various spasmodic India-rubber fevers, that 
have periodically engrossed the attention of planters, the cry has been raised 
needlessly, as it would now seem, for more and still more Caoutchouc- 
yielding plants. The natural result- has followed, namely, small fortunes 
made by adventurers and powerful advertisements obtained for would-be 
public benefactors, at the expense of the earnest workers in tropical fields, 
who now suffer in their present apathy the consequences of undue haste. 
It is probable that much time and money were spent on experiments with 
worthless milky shrubs, or climbers, that necessitated a more expensive 
system of cultivation than the value of the produce obtained. The public 
were thereby compelled to consider as caoutchouc-yielding a far larger 
number of plants than there was any occasion for, and the merits of the 
commercial-rubber trees were thereby largely neglected. Even with the 
true caoutchouc-yielding plants legitimate experiments in testing the suit¬ 
ability of soils, climates, and methods of treatment were subordinated to 
hallucinations of immediate fortunes which were to flow from saplings of 
a few years’ growth. Indeed, few subjects of commercial importance have 
been dealt with in the same spirit of precipitation as the India-rubber en¬ 
quiry. But this is perhaps accounted for by the practically unprecedented 
growth of the European manufactures to meet which an almost inexhaust¬ 
ible supply of raw material existed and could be remuneratively furnish¬ 
ed by the indigenous forests of tropical America. 

The caoutchouc-yielding plants that alone need be discussed here 

may be dealt with very briefly in alphabetical order, under two sections_ 

(A) Indigenous, (B) Introduced. 

(A). Indigenous Caoutchouc-yielding Plants. (For B. see page 364.) 

1. Artocarpus Chaplasha, Roxb. ; Die. Econ . Prod ., /., 329 ; Urticaceje. 

Ver ti. — Chaplash, Beng. ; Sam , Ass. ; Cham , Cachar ; Pani , Magh.- 
Taungbeinni , Burm.; Kaita-da, And. 


References. FI. Br. hid., V., 543 ; Roxb,, Asialick Researches , V. ; also 
Fl. Ind., Fid. C.B.C ., 634 , 640 ; Kurz, For . FI. Burin., II., 432. 

Habitat.A lofty deciduous tree of the trans-Gangetic regions from the 
Nepdl Tarai to Assam, Chittagong, Burma, and the Andaman Islands. 

Caoutchouc. —Kurz remarks that it yields a tenacious milky caout¬ 
chouc. This same fact is alluded to by other writers, but the substance 
does not appear to have been commercially investigated. 

2. A. integrifolia, Linn.; Die . Econ. Prod., /., 330. 

The Jack-fruit tree. 

Vera.— Kdnthdl, katol, panas, Hind., Beng., and Ass.; Poros , Kol.; 
Pkanas, Mar., Bomb.; Pild, Tam. : Pcinnd, Burm. 
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Reference 3 —^/ fir. Ind V., S4 t / Roxb., FI. Ind . , £<£. C B C 6 «• 

" 5 ' ( '”dis,Eor. FI., 425 • Kurts, For. FI. Burnt.. II., 43. • O ils and GiU ' 
Bomb FI., 244 ; Agri.-Hort. Soc. Trans. (,837), Vol.V jS.lsfaslin 
Hel/er ° nVar “”< s A ’° am rubers): rofioH on the 

Habitat—A large evergreen tree, a native of the forests of the Western 
° h p! : cultivated tor its fruit throughout the hotter parts of India. 

Derties ^f tKio C ‘"T.K "'‘‘“S' ln the Iml,an Agriculturist discusses the pro- 
Each » f th t r , U u ber ‘ H , e sa y s lt 1S elastic, leathery, water-resisting, &c 
drachm e an d fr “ i 1 h 1 ? f r T arkS ; y i eldS about ounces of milk from which a 
dial) D P L|i'^ f caoutchouc may be obtained. Man? years ago 
‘• The Jill' H - f expenmented Wlth ‘his rubber in Assam. He wrote 
treehntm ] "' ce e . manat ‘ n g ln moderate quantity from every part of the 

an’sfornJd°h , COP,OUS ' y fr °T tbe immature has till now notbeen 

frfTw med i£ y ln a P erfectJ y solid state. Pouring the milkv ini re 
aJ S T the tree in carthen moulds as is done in America ^ not 
the substance r ?° S 5 5 ^ ™° u]ds ex P osed to a slow fire, instead of drying 
Dr. Helflr". nr nde r ed u m ° re fluid ’ and 50 ^ continued for weeks / 5 
a tl. n s Process for obtaining the Caoutchouc, he thus describes* 
The milky ju.ee brought in a flat basin is mixed with an equal quanti^ 

deaTof ckr a ho d n- hen / gltate , d f ,° r V vo hours with sticks > by which q agS 

. °-carbonic acid is evolved. In about an hour the caoutchouc cnK 

agulates-^'Jone ho Parate fp ? m thc water and extractive matter and co¬ 
pulates , in one hour more the separation is perfectly effected the m™,t 
Chouc gets a milk-white appearance and a tolerable consistency but h 
does not dry perfectly.” Dr. Heifer also describes a further process 
ed i JJJJa hav !"£ been agitated about one hour as above mention- 
tl f’ fU? dded to the fluid > acetic acid, which had the property of separating 
the thinner parts of the juice at once by coagulating it/ I nut it ? t g 
1 I 11 ? crate fire in a tin vessel, till the aqueous parts were evaporated and 
s “ bs, “‘° mo? ° "““• b “ 

3 ' T h. ariSSa ,! SeVCral s K ede , s) * Dkt - Econ - Prod., II., 765; Apooynacftp 

Nilghiri Hills 1 S8s>-S?T S ^ macr0 P h y 1,a (** Report, Botanic Gardens , 
source of rubber, but Jith’no re^lf XP It TJnJl^ k| Ulti u ^ as a P ossible 
was Carissa suavissima, a lofty climber of ?b >b TY 6 tbe p | an . t m question 
rubber of an African suedes L. )f , tbe 2 . eccan Peninsula. The 

Expedition), and much correspondence f S ' r J ' K "" k ( Llvin gstone 

seeds of perhaps several snr-.- J- . < * e, ? ce , nsued for s °me years after, the 
tropics. P eral Spec,es havln b T b ^en distributed to planters in the 

4. Chonemorpha macrophylla, tT. Don..- Diet. Econ. 

References— lspCHA; Svlhbt. ’ 

xng, 56) says that this climber gives a ’ good ^sortJf dTtV ° f ® ar M l 

mm ** 10 “• «“• b ”‘ Solve tM-ISSSSS^Jg 
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statements made by Mason and Parish regarding the plant they identi¬ 
fied as Echites macrophylla, Wight., which see under Urceola esculeuta. 

[ ASCLEPIADACE/E. 

5. Cryptostegia grandiflora, R . By. ; Diet. Econ. Prod., II., 625 ; 

Vern.— Vilarjati vakundi, Mar.; Pal ay, Mal. 

References.-- Trans. Agri.-Hort . Soc. Lid., IV. (1837), 223; Wight, Ic., 
t. 832; Dales, and Gibs., Bomb . FI. Supp., 54; Agri.-Hort. Soc. Jour. 
Mad., 1883-84; Rep. Bot. Gard. Hyderabad, Sind, 1882 ; Rep. Dir. Agri. 
Dept. Bomb., 1888-84 ; Tropical Agriculturist, II., 160 ; Indian Forester, 
VIII., 202. 

Habitat.—An extensive climber supposed to be a native of Africa, but 
very generally cultivated throughout the hotter parts of India. 

Caoutchouc.—A full account of the recent experiments made in Bom¬ 
bay with this plant, as a source of rubber, will be found in this work, Vol. 
IL, 625. The Caoutchouc is said to be good, but the opinion (a natural 
one) seems to have been arrived at, ms., that it will not pay to cultivate a 
climber as the source of a substance that has to be produced in large 
quantities and at a low price. Dr. Wallich, writing of a specimen of this 
climber grown in the Botanic Gardens, Calcutta, in 1837, says it yielded a 
rubber superior in whiteness and elasticity to that of Ficus elastica. This 
opinion was given at the commencement of the enquiry into Indian sources 
of rubber and was probably very much overstated, 'f he Conservator of 
Forests, Southern Circle, Madras, reports that this climber “ grows all well 
over the plains and yields a fair amount of sap which on coagulation pro¬ 
duces a very firm and superior rubber.” 

6. Ficus elastica, Roxb. j Diet. Econ. Prod., III., 350; Urticace/e. 

The Caoutchouc Tree of Assam. 


Vern. Bor, attah bar, Beng., Ass.; Kagiri, kasmir, Khasia; Ranket, 
CsARO; Lesu, Nepal; Yob, Lepcha; Nyaung bawdi, Buum. 

References. Roxb., FI. Ind., Ed. C.B.C., 640-641, also his earlier paper 
on Caoutchouc in the Asiatick Researches, Vol . V.; Royle, Prod. Res - 
r 4 *^ 8 > 75 - 77 / Collins, Report on Caoutchouc, 19-22, 32-39, 48-54 
(the last passage containing Sir D. Brandis 7 Review of Mr. Collins 1 
report); Griffith, report on Caoutchouc tree of Assam, Jour. Asiatic Soc. 

, n £ m * III., 132; Strctteil, Narrative of my Journey in search of Ficus 
elastica in Burma proper; Mason, Burma and Its People, 523 • Kew 
^ni° T o y 1880 > J* P- O' Conor's Trade Reviews : 1874-75, SO ; 1880-81,44 • 
85 f 1885-86, 43; 1886-87i 57 ; Transactions, Agri.-Hort. Soc 
Ind. {from 1832), Vols. II., 181 ; IV., 221-322 (Proc.),'S 3 ; V38-42, 
7 £hJ 94m ?°* ( Proc ‘)> 39 , 40, 42, 85, 86, 95-96, 123; V., 25-29, io 3 -io 6 , 
25 ' 4 J (Proc.), 23-24, 41, 137 , *50, 164, 208 ; 

if/ 1 ,? V s /. y° urna l {Old Series), Vol. I389; II. {Proc.), 49, 3i 4> 464 ; 

Y n J" ™ 2 ' lo7 J X '> 4 U {Proc.), 125-126 ; Journal 
V m / ' , ( Selec (^h 70-8i, 311-328; Tropical Agriculturist 

(1881-82), I., 271, 272 / II., 157; IV., 9, S8i (F. elastica in Java), 95 

I-214, 29S (Burt 
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(Mann s report of 1884), VII., no, 246 , 747 ; VIII., 213-214, ^ K nurma 
eany trade in rubber to China) ; Indian Forester, I ., 86, 124-141 (gives 
Mann s report )' rl8 7 S), 14T (Schlich's Appendix to the report), ~i88 ; 
IK" i% 4T j? r t aka ? ) > V1 b 241 (Burma ); VIII,, 203 ; IX ., 225 ; X., 403 ; 
, r \ ~ 6 Y*A C<m * atn f ft- C am Pbcli's report on tapping Assam trees in 
1883-84) ; XII 563-564 (Nurseries for F. elastica ) ; XIII., 550 (Chindwin, 
tittna) / XIV., 297 (Manipur); Forest Department Annual 'Reports. 

n* 3a ! 2 y Jll 3 ~ 74> t ara : 77 ‘ 7 ^/ / 874-75 , 250-256 , 272-306; 1875-76, 65 , 68- 
77 ' lS J?' 77 > 45,83, 96-HO ; 1877-78, 106, 122-131, 175-178 ; 1878-79, 111, 
12/ -139, 1 99-201 ; 1879-80, 125-127, 146-151, 220-221 ; 1880-81. 113-118, 
‘3/ 14S, 214-216;1881-82, no-115, 136-142 , 207-208’; 1882-83, 77-78, 83-85, 
VTI l4h ; i 883 ^4, 102-105, 106-114 , 166, 167, 184 , App. VI., 
YII., and VIII. ; 1884-85, 119-121, 124, 125-136, 198-230', App. III., IV, 
ay lox o * * i 88 5-86, 139-142, 145-156, 2n, 241, App. III., IV., and V. ; 
[8 6-87, r33 -i36, 139-152,200,201, 224, App. VII. : VIII. and X. ; 1887- 
88, 120, 125, 129, 131-139, 191 > 192, 215 , App. VIL, VII/., and IX., 
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Ficus elastica—the Assam Rubber. (G. Watt.) INDIA-RUBBER. 


Gazetteers Mysore and Coorg , I., 70 / III., 25 ; Madras Man . Admin 
/., 3 < 50 ; Official Correspondence in Revenue and Agricultural Depar¬ 
tment ( Forests ) Ficus elastica and also introduced rubber plants 
from rS6g to present date. 

Habitat.—A large evergreen tree, usually epiphytic in its young stage, 
but finally or originally rooting in the ground and sending'down aerial 
roots from its branches. It is found in the damp forests at the base of 
the Sikkim Himalaya and eastward to Assam, Chittagong, and Burma. 

Fuller particulars regarding the natural and acclimatised habitat of 
this tree will be found in the details given in a further paragraph regard¬ 
ing its cultivation as a source of rubber; see also under Ficus, Vol . III., 
350 - 

Caoutchouc.—The rubber of Indian commerce, originally derived from 
the regions inhabited by savage tribes on the frontier of Assam and Chitta- 
gong, is produced from this tree. It is now extensively cultivated and is 
perhaps the only rubber plant in India which can be said to give indications 
of a future greatly extended commercial importance. 

HISTORY OF THE CAOUTCHOUC OF FICUS ELASTICA. 

The earliest writer on this subject was the late Dr. Roxburgh, whose 
attention was directed to the rubber on a vessel containing honey sent to 
him from Sylhet. He described the plant that yielded the Sylhet elastic 
water-proofing gum in the 5th Volume of the Asiatick Researches , but his 
remarks in his subsequent Flora Indica contain the main facts, and as beino- 
of historic interest these may be here quoted : “ Towards the close of 1S10 
fivlr. Matthew Richard Smith of Sylhet sent me a vessel, there called a Tu - 
r ° n & fil,ed with honey in the very state in which it had been brought from 
the Pundua or Juntipoor Mountains north of Sylhet. The vessel was a 
common or rather coarse basket in the shape of a four-cornered, wide- 
mouthed bottle, made of split rattans, several species of which grow in 
abundance among the above-mentioned mountains, and contained about 
two gallons. Mr. Smith observed that the inside of the vessel was smeared 
°U er r Wlth tlie i uice a tree grows on the mountains. I was 

therefore more anxious to examine the nature of this hrnng than the 
quality of the honey. The Turong was, therefore, emptied and washed out, 
when to my gratification I found it very perfectly lined with a thin coat 
ot caoutchouc. Several more recent writers assert that the Natives of 
Assam have for ages been acquainted with the properties of gum-elastic 
their baskets and t0 burn as candles. & Mr. Smith 
actua! European discoverer of Assam caoutchouc, since he 
t S s also eC th S e ar a y .en° t d ^ W *r**rgWs attention to the same, and 
prosecute the enquiry that finally led to its determination Interest In 

VT ln ^ e ffiZ nSa - ti0nS f i! l e ^'--Horticultural Society of India (Vnl 
VI., 2q) mention is made of a sample of Svlhet ruhlw ,L, * Vo1 ’ 

Brewster by Mr G. Swinton, which! after being in Edinburgh for He 
years, was found to possess its elasticity and to be superior fo the South 
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American rubber in lightness of colour and freedom from smell. The 
Calcutta firm to whom Mr. Swinton submitted the sample regretted their 
inability*to give an opinion as to its value. In that year, however, rubber 
was selling in London at 2 shillings a pound. 

In 1832, Lieutenant Charlton wrote that Ficus elastica was abundant 
throughout Assam and yielded a copious supply of the gum-elastic. 

In 1837, Dr. N. Wallich placed before tfie Agri.-Horticultural Society 
of India an extract from a letter received by him (dated 8lh December 
1836) from Dr. Royle, in which particulars were given of the formation 
in London of a Caoutchouc Company which was prepared to give a reward 
of £50 to any person who would send a cwt. of Assam rubber to England. 
Dr. Royle then urged the desirability of starting rubber cultivation in 
Assam, and stated that the facts made known by Roxburgh regarding 
Ficus elastica had astonished the home authorities who had formed the 
opinion that rubber was exclusively an American product. Shortly after 
the publication of the above facts, a sample of Assam caoutchouc was col¬ 
lected by Lieutenant Vetch and forwarded to the Society by Captain Jen¬ 
kins. On this a highly complimentary report was given by the Caoutchouc 
Committee of the Agri.-Horticultural Society. The Committee wrote: 

<f This proof of one of the many great'commercial resources abounding in 
Assam is highly encouraging.” Again, “ Your Committee regret that 
they have it not in their power to afford Captain Jenkins any information 
as to the value of caoutchouc in the Calcutta market, since it is altogether 
a new article, and has as yet been exported only by parties interested in 
keeping their proceedings quiet; but without wishing to inspire extravagant 
hopes of success, they feel justified in offering it as their opinion, that there 
is a ready market in England to take off a very large quantity, and that 
there would be no great difficulty in finding parties in Calcutta willing to 
make advances to a reasonable extent. The Committee would be glad, 
however, to ascertain from Captain Jenkins, by actual test, at what rate 
it can be produced in As«:am per bazdr maund, without which data it 
would be vain to hold out any inducement. The quantity of caoutchouc 
exported from Calcutta up to the 30th April 1836, which may be taken as 
the total exportation of the article to that date, amounted to 514* bazar . 
maunds, paying duty on a nominal value of R4»H2, or R8 per maund, a 
valuation w'hich your Committee believes to be far below the market price , 
if such market price were known, and wdiich at present is known only to 
those who have advanced for, and procured it from, the forests.” In a later 
report, on samples prepared in Assam by Dr Scott, the Committee stated 
that “no doubt can be now entertained that Assam is quite capable of 
competing with any part of the world, and it only remains to be ascer¬ 
tained what quantity the country is equal to the production of.” 

In 1838, Captain A. Bogle furnished samples of Caoutchouc from 
Akyab; Lieutenant Wemyss from Assam; and so also Captain M. 
Macfarquhar from Tavoy. In the same year, the Agri.-Horticultural So¬ 
ciety presented its gold medal to Lieutenant Vetch, for one maund of 
Assam rubber, and the London Caoutchouc Company, while not awarding 
their full premium of £50, gave Lieutenant Vetch 25 guineas, remarking, 
that the sample was not prepared in such a manner as to allow their giving 
himthe prize they had offered. iThe Agri.-Horticultural Society also 
received from Mr. Robert Smith pieces of cloth which he had rendered 
water-proof to be used in place of wax cloth. Mr. Smith then offered to 
purchase all the rubber the Society could spare at R18 per maund. Dr. 
Royle in letter dated 27th October wrote: “1 may repeat that there is 
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not the smallest doubt of this becoming an extensive article of Indian ASSAM 
commerce, if managed with moderate prudence.” RUBBER. 

In their annual report for the year 1839, the Agri.-Horticultural Society 
stated that the caoutchouc from Ficus elastica is liable to decomposition. 

In the same year a Committee of the Society of Arts reported on Captain 
Jenkins 7 and Lieutenant Vetch’s samples of Assam rubber, pronouncing 
the former superior to the latter. In the Proceedings of 184.3 it is com¬ 
plained that few of the samples of Assam rubber examined by the Society 
have been carefully enough prepared to resist the damp and heat of the 
Calcutta climate. * 

In 1852, Dr. Falconer, commenting on a decline in the Assam traffic 
in Caoutchouc, and in answer to certain questions as to the best modes 
and position of tapping the trees, threw out the suggestion that the decom¬ 
position Assam Caoutchouc was liable to was probably due to the mixing 
of the milk obtained from the roots with that from the stem. He con¬ 
tended that the milk being obtained from the descending sap of the plant 
which had been elaborated in the leaves was probably in its more perfect 
state high-up the stem than in the lower portions, and hence he urged that 
tapping should be made on the branches instead of on the roots and 
lower part of the stem. He recommended that this theory should be in¬ 
vestigated by keeping the milk from the various parts of the plant distinct 
until it was seen which of these imparted to the mixture the soft and adhe¬ 
sive property complained of by the manufacturers. Careful preparation 
and above all the avoidance of mixing other milky saps with that of the 
true rubber plant would effect great improvements, but it must be here 
added that Dr. Falconer’s suggested explanation is at variance with the 
accepted physiological conception of the character and movement of the 
laticiferous fluid. It is quite distinct from the elaborated descending sap 
of the plant, and its motion is in reality from the older to the newer struc¬ 
tures or upwards instead of downwards. The caoutchouc granules con¬ 
tained within it are useless excretary materials which when once formed 
•are probably never again chemically altered, so that but for the other in¬ 
gredients of the milk it would be quite immaterial from what part of the 
stem or root it was drawn. The question, however, as to the part which 
could be tapped with least injury to the plant would have to be answered 
in favour of Dr. Falconer’s recommendations. 

In a most instructive report, from the pen of Mr. G. Mann, Conserva- 
tor of Forests, Assam (Progress Report of Forest Administration in 
7 tUe i868-6g; reprinted Jour. Agri.-Hort. Soc., India 
Se } ect \ ons > 70-81), many facts are given regarding the de- 
uctivc methods of tapping pursued in Durrang and other districts 
or Assam. In 1865, the privilege of tapping in the Government Forests 
between the Bor Nuddy and the Moora Dhunseeree Nuddy was sold for 
y 1 bs u the Mungledye Bazar. These contractors purchased 
nnr’ 1 Mr P M p e vvho worked the forests 2,500 maunds of rubber, “ but had 
not, Mr. Mann remarks, “the slightest control over the tapping of the 
rees^ and encouraged the latter as much as in their power o obtain the 

largest possible quantity during the short time they held the monopoly of 
buying it, consistent with their interests without any regard, however^or 
Whl t h Was °* disastrous 

induced the men who tapped and collected the rubber to indulge in the 
most outrageous wholesale destruction of these valuable treesfv either 
felling them with axe, or, if this was too troublesome, to collect firewood 
and burn them down, so as to render the operation of tapping more con 
vement than it would have been had the trees been left stand?™ Tn 
consequence several hundred magnificent trees were counted, in al^direc- 
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tions, lying on the ground with cuts across their trunks and roots from 
6 to 18 inches long, 3 inches broad, and a foot to 18 inches apart, with 
smaller cuts on the upper branches, by which all that they could yield was 
extracted immediately after they were felled, with utter disregard for future 
wants.” A less immediately destructive system was pursued in other 
parts of the province, which, nevertheless, in time resulted in the trees los¬ 
ing their power of yielding the milk. Messrs. Martin, Ritchie & Co. 
of Tezpore, for example, got the exclusive right of tapping over a cer¬ 
tain tract of forests for fifteen years from 1852 and free of payment, but on 
condition that tapping should only be made between the 1st of November 
and the 30th April, and that yearly they should plant 200 caoutchouc- 
yielding trees. The trees, however, embraced by this concession, got ex¬ 
hausted, and one year before the term fixed Messrs. Martin, Ritchie & 
Co. discontinued tapping them, because, as Mr. Mann remarks, rubber 
could not now be drawn from them at a remunerative price. Continuous 
tapping for six months year after year, Mr. Mann affirms, will kill the trees, 
and accordingly he urged either that tapping should be restricted to three 
months a year (January, February, and March), or that k regulation 
should be made prohibiting the tapping of forests more frequently than 
once every three years. 

Mr. Mann concludes his remarks on the exhaustion of the Assam 
rubber supply by saying that “ unless the time of collecting is much more 
limited and some plantations are started to provide for future supplies, 
there will be no more rubber procurable from these forests a few years 
hence, and the rubber tree will gradually disappear and a valuable com¬ 
modity be lost to the public and the revenue derived therefrom to Govern¬ 
ment. 

Mr. Mann further gives instructive figures as to the value of the rub¬ 
ber trees and their yield of caoutchouc. " Assuming that a tree reaches 
its full size at fifty years without tapping, and would after that yield every 
third year one maund of rubber, which would be collected, manufactured, 
and delivered in Calcutta at R15 per maund, and should realise the pre¬ 
sent price of good rubber, vis., R35 per maund, it would have a net profit 
of R20 per tree every third year. Besides this one maund of lac may be 
reckoned on from every tree per year, which, if collected at its present 
rate, could be delivered in Calcutta at Rio per maund, whilst it fetches 
R15 to 20 per maund there now, which is a profit of Rg at least per tree 
yearly. All these figures are the very lowest, and the tapping the most 
cautious; still if the tree planted lives a second fifty years, which it is sure 
to exceed, it produces R320 for rubber and R250 for lac, which is more 
than any two timber trees of fifty years each, which might be grown in 
that time cuuld equal.” 

Mr. Mann then deals with the two kinds of rubber manufactured by 
the { ople »f Assam, vis., one in irregular solid lumps or loaves about 
16 to 2u . .. in weight and the r*her in balls of rubber threads each weigh¬ 
ing 12 { ) 16 oz. The price pa* in 1869) for the two kinds varied, he says, 

aid for by pieces of Eri silk cloth of that 
f rubber. This fetched in Calcutta from 
» Mann adds “if care were bestowed on 
oubt would fetch much higher prices.” 
o., however, purchased their rubber only 
-rple who tapped the trees. It was brought 
to them either in earth pots or cane baskets made water-proof with a 
previous coating of rubber. This coating of rubber, Mr. Mann states, was 
held to retain the sap in its fluid state. He then goes on to say that 
“Rubber in this fluid state was first purchased at Ri-8 per maund, but 
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scon rose to R5 for the best or thickest procured from the roots , and 8 4 
for the next best procured from the lower part of the stein, and 83 for the 
worst supposed to come from the upper branches of the tree and to have 
been mixed with the juice of other species of Figs and water." The italics 
have been given here to contrast this opinion with that given above 7n 
Dr. Falconer’s suggested explanation of the inferiority of Assam rubber • 
Dr. Falconer held that it would be found that the most inferior rubber 
would likely be found to be that drawn from the roots and lower part of 
the stem. , r 

Since the year 1869 (the date of Mr. Mann’s report which has been 
so frequently placed under quotation above), the Government have started 
caoutchouc plantations of Ficus elastica in Assam. But it seems likely 
that, had the similar recommendation made by Dr. Royle in 18ao been 
acted upon India would have now possessed a flourishing caoutchouc in¬ 
dustry. Mr. Mann tells us that the total revenue derived by Govern- 
ment from Assam rubber between the years 1861 and 1870 amounted to 
^ 8 3 » 733 > the total for the last year (1869-70) having been R2a,Q4.o. That 
small sum,-therefore, practically (or only a portion of it) was the purchase 
money for a right to exterminate or ruin the Ficus elastica trees within 
British Indian territory. And so completely had this been accomplished 
that we read of contractors abandoning rubber collection before the ex¬ 
piration of the terms of their concessions. 

Mr. Charles Brownlow in 1869 \Jour. Agri.-Hcri. Soc., New Series, 
•.1 li’ 31 0 - start , ed °P , a journey up the valley of the Jatinga in Cachar 
with the object of studying among other things the India-rubber of ‘hat 
neighbourhood. His account is most instructive, but want of space prohi¬ 
bits more than a mere mention of one or two of the points he brings out 
1 he tree, germinating on other trees as an epiphyte, sends down immense 
aenal roots and from the top of these (often 'at a great height above 
the ground) produces its horizontal branches and dome of boughs and 
.eaves. 1 he roots that are tapped, and to which allusion has been made 
above, are these aerial roots which at first sight look like unbranched 
stems. Speaking of this great tree Mr. Brownlow says : — “ Amon°- forest 
trees ar.d in regard to dimensions, this is * facile princeps,’ and there is no 
A^n n ° t i e t Ve ”n t K e Banyan ’ that approaches it in dimensions and grandeur.” 

tl g e is’stict^ root a S !t rV ' d that K everv portion below the head of the foster 
rrf, 1 strictly root and incapable of throwing out a branch and as the 

ii ir * J. iie se cables and buttresses as they approach the ground 

llZS <* * thi^neS. iwS of 

downwards y T ff H CUt they d,c below ’ but from above grow again 

everv few inches * .• *■ ° with their dhaus at intervals of 

» S?tS.‘ h f “IkrS'EK'oSJr tho-r ro„„,oldn,for S ,hi 
would be very insignificant, Spedafe h°ft K PPed , the vield 

tapped before. And as the trefs nrL ^ that ) ave ^ een frequently 
have to be gone over to meet them, it becomes a ? nX dista ^ ces 
at each cutting as possible. The tree m, - t 1 S t ^° P et asm wch off 

and a second time after the gum has dri ° nCe to cut 

gather it. This is done by ° k r ^ to 

wound, which brings away with it all the gum thatVslxuded Si the 
tears have only to be moulded together to agglutinate £ a’ba tT 
quantity that can thus be collected at one cutting does not exceed , 
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seers (8 to iolbk Of course, no mercy is shown to the trees, all of which 
(at least those that I saw) suffer severely ; many, I was assured, are killed 
outright. The damage they sustain is apparent in the large cankers, and 
buttresses rotted off, owing to the bark being unable to heal over the fre¬ 
quent wounds they have received all round. The foliage is wanting in 
luxuriance, and dried branches and roots lying about testify to the injury 
in health that the tree has sustained. . . At present the trees are having a 
long respite which will no doubt do them, good, but it is only owing to a 
clause in the conditions of Government which provides that the monopolist 
shall, at his own cost, plant a certain number of trees yearly . . Practice 
will soon show how the gum should be gathered ; probably the best plan 
would be by scoring the bark on one side (not chopping it and leaving the 
other half of the bark to carry on the circulation . Of course, the only 
season in which the gathering is practicable is the dry months; during the 
rains the tears would be washed away before they had time to solidify. 
The rubber trade of Cachar amounts to about 2,000 maunds per month 
during the dry months (November to April). The price at which the 
gatherers sell averages from R20 to R25 per maund.” Mr. Mann states 
that in Assam in 1868 there were sold in Mungledye Baz&r 2.500 maunds, 
in Tezpore about the same quantity, and in Chydooar 1,500 maunds. For 
the year in question there was sold in Assam and Cachar close on 9,000 
maunds, but of course a large proportion of that amount was drawn from 
trees beyond the Assam frontier. 

It will thus be observed that from 1810 to 1839 the keenest possible in¬ 
terest was taken in the subject of Assam rubber. From the latter date 
the defects of the substance were spoken of as damaging its further deve¬ 
lopment as an article of European consumption, and various theories 
were advanced as to the cause of this. It seems only natural since the 
earlier reports speak highly of Assam rubber and recommend as neces¬ 
sary a peculiar method of collection, a method adapted to the then known 
way of utilising rubber, that the defects subsequently complained of were 
due to adulteration or selfish and exhaustive extraction that sacrificed 
quality to bulk. About this time also the alarm of extermination was es- 
■ tablished and down to 1869 various reports and regulations of Government 
appeared which aimed at checking the danger anticipated. The Journals 
of the Ag/i.-Horticultural Society of India which, for twenty years became 
the enlightened medium of disseminating information regarding Assam 
rubber, were from 1839 practically silent on the subject, until a new interest, 
and perhaps, though this could not have been foreseen, an unfortunate one, 
was awakened in 1872-73 hy the expectations of immediate fortunes to be 
made from the superior rubber-yielding trees of tropical America and the 
gigantic climbers of Africa. Some of these introduced plants have taken 
kindly, however, to certain districts of India, and may yet come to be a 
source of wealth in their new homes 5 but they have by no means fulfilled 
the high expectations once entertained. Indeed, it may confidently be 
stated that even from the present date it will take some time before the 
money spent on their introduction will be rc couped to the planter or to Gov¬ 
ernment Greater success may, in fact, be looked for from the efforts put 
forth by the Assam Government to regulate and resuscitate the forests of 
Ficus elastica. 

The following extract from Sir D. Brandis’ review of Mr. J. Collins’ 
report on Rubber may be here given, since it deals with the question of the 
adulteration of Assam rubber, and was the chief cause of the establishment 
of plantations in Assam :—“ Assam rubber stands low in the list at pre¬ 
sent but there seems good ground to believe that this is mainly due to 
the large proportion of impurities (bark, sand, stones) with which it is 
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commonly mixed. The caoutchouc which was collected and prepared bv 

Z rs : M , a r‘ ,n * Rlt /' e & Co. of Tezpore, while they had thelease 
of the caoutchouc forests previous to 1865, and which was known in ?he 
London market under the name of ‘ Fine slab Assam/ was a very superior 

quah5 oTthe q As e sam product mPr ° Vement ^ ^ take " place ' in «« 

“ Mr. Mann thinks that apart from the accidental (and sometimes inten¬ 
tional) impurities, such as pieces of bark, wood, sand, stones, the Assam 
aracle is often adulterated with the milk of other species of Ficus, which 
is of a quality much inferior to the milk of F. elastica. Messrs. -Martin 
& Rrtchie are said to have given up their lease before it had expired 
because the supply had diminished so far that their business was no lono-er 
remunerative, and from late reports which I have seen on the subject I 
gather that the number of caoutchouc trees remaining in British territory 
is believed to be limited. Under these circumstances,°it does not appear 
likely that any considerable improvement of the article can now be expected 
to be effected, through the agency of private enterprise, except at the riS 
of exhausting, the remaining sources of supply. The question then arises 
whether it is possible in some way or other lo'place the collection and ure’ 
parabon for the market of this valuable article under the control of public 
fir^TsWir W ' devote their whole time and attention to this subject. 9 No 
great skill is required for the collection and preparation of a pure -nd 
valuable article, the facts stated in Mr. Colfins’ report and in Mr Mann’s 
previous papers on the subject will enable any intelligent and careful per 
son to arrange and superintend the collection'and preparation 

„ ^ann specially insists on the following points being Observed 
t 1 ) tresh cuts to be made only in February, March and Anril , n ,i 
the trees to have rest for two years between each tapping/ ’ 

“(2) The cuts to be at least 18 inches apart, to penetrate into the harl- 
ordy, not into the wood, and to be made with an instrument more suitable 

siting knT ^ P, ' eSent US6d - Mr - Mann prCfCTS Uie ^ermaVtimber 

„ ** ^ / s / ar as possible, the milk to be collected in a fluid state in nar- 
row-mouthed rattan baskets, and to be brought to central manufactories.’ 

a £e) Sa/pSiS ft:? a * — * 

b, M. 5 .’,;". scr 4 ,hen the <**** 

. " , ( , 6) /hose varieties of caoutchouc which dry naturally on the tree to 

be collected with care, and to be pic/ed so as to get rid of Ill impurities 
nf ,,/° H/eh, however, is evident that unless the collection and preparation 

miwt ffi 1 " hOU f pr / duCCC ln . Uritls h territory is placed under the control of 
public officers who have an interest in the protection and improvement of 
the forests, no satisfactory result can be exoecter 1 Tf • ^ nicnt ot 
able, then we must for future improvements entirely relv on thn r° l p f ra , ctlc ’ 
plantations to be established. } } ° n the caou ^ouc 

“ Under all circumstances plantations of the Ficus elastica should he 
commenced at once in Assam on a large scale. The tree strikes readMv 
from cuttings; its cultivation therefore is easier than that of n/// ,i > 
trees. In one of his first reports on the subiect Mr o 1 °‘ ot ier 

lines be cleared through the forest, and that cuttings, as large^possibl 31 
be planted at convenient distances on either side of the*f lffief v ble ' 
likely this would be a good plan to begin with, and as the canW f f- y 
cuttings over long distances would be expensive, nursery bed J «h , 
prepared and enclosed for the growth of such cuttings from small ip/ d Hr 
suitable soil and localities are selected, and if these plantations are I! 
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this undertaking, and operations should in my opinion be commenced 
as soon as possible on a large scale, and in accordance with a well- 
considered plan.” \_ 

Mr. Mann’s report for 1884 gives the result of the experiments in the 
cultivation of Ficus elastica in Assam; the following passages from that 
report may be given here :— 

“The past history of rubber plantations in Assam, and, for the matter of that, in 
India, dates from the year 1872, when Mr. James Collins was charged by Her 
Majesty's Secretary of State for India to prepare a report on the caoutchouc or India- 
rubber of Commerce, the plants yielding it, their geographical distribution, and the 
possibility of their cultivation and acclimatisation in India. The only rubber-tree in¬ 
digenous in India (Ficus elastica) is noticed on pages 19 to 21, 32 to 39, and 48 to 
54 of that report. A' • 

“ This report was largely circulated by Government in this country, and the atten¬ 
tion of Local Governments was directed to the necessity of protecting the trees which 
yielded this valuable commodity, because it had become quite evident that the caout¬ 
chouc-trees were being recklessly destroyed in all parts ot the world, and particularly 
so in Assam, which is, so to speak, the only province in India where caoutchouc-trees 
grow, and the experimental cultivation of the indigenous rubber-tree (Ficus elastica) 
was accordingly ordered in May 1873 by His-Honour the Lieutenant-Governor of 
Bengal. But by the time these orders reached the Commissioner of Assam the season 
was so much advanced that but little could be done that summer, hecause there was 
only one small forest plantation with a resident forest officer in existence at that time, 
and this was at the Kulsi river, which is not as favourable a locality as the Charduar 
in the Darrang district. In the latter district forest work had not been started, and, 
consequently, the first commencement in the present Chardua^ rubber plantation was 
not made until the next cold season. A detailed account of these first attempts at 
planting rubber will be found in paragraphs 80 to 114 of the Assam Forest Report 



the India-rubber trade in this province, brought on by competing speculators, which 
had necessitated an order from the Supreme Government that the operations of the 
Forest Department should be limited to conservancy and reproduction of the rubber- 
trees in certain well-defined areas, and to the collection and manipulation of the pro¬ 
duce in such limited areas through their own agency. 

“This order of the Government of India was repeated in 1876, and has been acted 
up to until now: all work in the way of rubber plantations is based on it, and, what is 
more, the experience gained in the twelve years that have elapsed since the issue of that 
Order has madQ it clear that the effectual protection of selected areas, with naturally 
grown rubber-trees on them , is next to impossible, on account of the localities where 
these trees grow being, generally speaking, very inaccessible, and the unequal way in 
which these trees .re scattered about in the forests, as it would mean the protection 
of enormous areas to ensure anything like the present export of rubber from Assam, 
and this in turn would mean the employment of very large establishments to watch 
over the forests, because rubber is so very portable, and its removal not necessarily 
confined to roads or tracks, rivers, and so forth, as is the case with timber, and the 
cost of such establishments would altogether exceed the advantages arising from the 
rubber trade. This simply reduces the whole question of permanently keeping up 
the export of this valuable product from India to making plantations of the tree that 
yields it. 

“in April 1874 the .Government of India called for a special progress report on the 

caoutchouc plantations in Assam, which was furnished.and subsequently printed 

and circulated with the Government of India, Department of Revenue, Agriculture, and 
Commerce (Forests) letter No. 22, dated the 31st August 1875. The efforts made up 
to that time in the way of planting caoutchouc-trees in Assam, and all information 
regarding the yield of caoutchouc-trees then available, have been fully stated in that 
report. 

“ The Charduar plantation has, as was maintained from the commencement, proved 
in every respect the best locality in Assam where the rubber-tree has been planted; 
the land, it is true, is not high, and so we must, no doubt, have some area planted on 
higher ground, if for no other reason than to enable us to mak.; comparisons; this is 
i u be done at once on the high land immediately to the west of the present plantation, 
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area under cultivation is fuliv It sa 7 ! c V oned , a . n . ^tension of 200 acres. The present 
ed at 25 feet apart in containing 12,51 1 trees; they have been plant- 

number of trees that wL nl^ Iatter ai i e 100 feet a P art ^ this 5s d °uble the 

are about 30 to 40 feet in hSVlff ° n f n ? Cre r at the commencement. The oldest trees 
down as the average i? and a ^. rorn 45 to a ° ^ eet > but tb is cann ot be put 

longer, these plantltions^e enH-l 18 ™ yCarS * SinCe ha "' thU time ’ “ d 

as, tor instance, the first trees were -In ex P eF,a ?' ntal and everything had to be learned, 
tion has entirely been given ud cuttings, which mode of propaga- 

hardier and faster growing and^is to ra,sed fr0m seed have proved much 

forks of other planting- of rubber seedlings high up in the 

most instances didnotmakemoVe f?* 1 ? 1 * bce - n ^7 en up ’ because such trees in 

matter of course, be out of the aueSrnn the > ear > and 5t 'votild, as a 

a century to become large enousd? fnr hn * P lant rubber-trees where they would take 
different way in one-fourth this time. PPing * wben such tr oes can be grown in a 

3 to*4 < feet* 1 fn°height f n grow h ve^ e *n"uch tharf °o small mounds of earth, 

level ground, and this plan has^herefnrA nl ^ / n lf , tlle y are planted on ordinary 
derably to the cost of making f [- been adopted, although it adds consi- 

arnply compensates for the hi!her expend , iture 0nS ’ bUt the <aster growth of the trees 



tween these linE/t? amount ^ ^ -^standing be- 

young rubber-trees. At first, the lines uirHV i n,0 , ,stur 5 *P th c atmosphere for the 
found after a few years that these closed iiD verv w'^Vf? iect broad ’ but k was 
of the young trees by shutting out the renui^ * and tb , u f. retard ed the growth 
widening of the lines also brought about the^n^f arn ° UT ? t of \'Z ht However, the 
sides that of the rubber-trees“ and more^ the scrub in them, be- 
quence to be spent, especially in the rainy season' and attention ha? in conse- 

hrst been anticipated; but the greatest and mo t rnctl plantations, than had at 
come was the effectual protection of the rublVr-trees a^i^V y that , bad to over- 
first few years constantly bit off the young plants and wh,ch dunn £ th < 

rume d by this, they were so much injured and retarded in Jn 5 not ent . ,rel - v 
able increase in the expenditure on these plantations had to h1‘; th tb , at a consider- 

tain n ' ade . to '"terplant with timber trees besides the rubber so as „t, 

«&——*••• k; “ <•- iss*lss«ssfstei- 

cost KGj C ts" ta <i r a Rf, 0 i the Chard V a r caoutchouc plantation is now 802 acres and W 
ing the fifst five ^had C toL , 'r ,S r bn0rma,ly h ¥>> si " co much of the work dur 
Planting of caoutchouc trees o ! tw,c 5 over ’ a,,d -= 0 ‘»etimes oftener, because the 

uut by experiments,^!,"a wlhyTo^ n som 7 ,?mo H f M’* '\ arncd a "d found 

being carried outsat Ran * tun ated the cost of the extension which is at present 
Rearing should beS# fi** ^ 

of thicP^! S j d ? S r be ex P erimental nature of the work, to which the cost nt D 

this plantation must to a great extent be attributed we have ?7, * R/ ‘ pftr acre 
sivc nursenes, covering an area of about 23 acres, and containing c pre 0 pared exten- 

for < th F e rent f S r Z rf’ Which is suflicie.it to extend the plantation by "-po arr' f ’ 4 '° 00 ptants 
or the next fifteen years, or asquaiemile per annum tor tl mnuni 

and these nurseries have been so planted that, il for special rea«™ *?**•' " d '' ; ^ d 
advisable not to extend the plantation at any particular time tlfe . * 1S cons 'Jured 
a most stationary lor fifteen to twenty years, wdthout b^co m no- « t,0Cs cao be kept 
planting, a particular advantage enjoyed by Ficus elasticaln^ SU ' t,id fo - r tra,ls ' 
semi-epiphytes, as compared with ordinary trees. ... * common with other 
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9t Thus far I have given an account of the Charduar rubber plantation as an experi¬ 
mental undertaking only, and shown that it has been a perfect success as far as the grow¬ 
ing of the trees is concerned; but it remains to be considered what the financial results 
of the undertaking are likely to be, since, as I have always held, and dp now hold, 
the financial success of forest management is the only sound basis on which it can be 
permanently established and maintained. To make an even approximately correct 
estimate of the probable revenue that may be expected from these plantations, it is 
first and foremost necessary to know what a rubber-tree will yield, and on this point 
our information is most imperfect. The statements made by rubber ^collectors are 
quite unreliable, and the exhausted state of the naturally grown rubber-trees has pre¬ 
vented us until last year from making experiments; the result of last year’s experi¬ 
mental tapping, as recorded in Appendix IX, of last Annual Forest Report (18S2-S3), 
interesting as it is, and much as it has increased our knowledge of the yield of caout¬ 
chouc from Ficus elastica, still leaves us in considerable doubt on the subject, as has 
been stated in paragraph 11S of that report. However, so much is certain, that, a 
full-grown rubber-tree of about fifty years old will yield at the very lowest 5 seers of 
rubber, if very carefully tapped, and this quantity may be expected about sixteen times, 
which will be an equally safe estimate for calculating the yield of a rubber-tree. To 
be quite on the safe side, I will only calculate ten trees per acre, which would give us 
about 20 maunds of rubber from every acre. This, at the price at which rubber was 
collected last year in the Darrang district and sold, and deducting the expenditure 
incurred on collecting it, would give us a net profit of R54 per maund, or R 1,080 per 
acre in fifty years, and if the rubber-trees have a longer life, the yield may be reckoned 
for their remaining years of life at the same if not at a higher rate. 

“ An acre of first-class timber trees would cost about double as much to plant and 
maintain; at the rate of sixty trees per acre and taking the value of the trees at Rio 
each (the present royalty charged), this would give us R600 only, as compared with 
Ri,o8o from rubber, and most of the first-class timber trees will require one hundred 
years to reach maturity, or double the time of a rubber-tree; this means, ill other words, 
especially if the compound interest on the capital used is taken into consideration, that 
an acre planted with rubber-trees will give about four times as much revenue as an 
acre planted with first-class timber trees. 

“ It may be and in fact has been argued that rubber might be produced artificially, 
and that thus a fall in the price might be brought about. I think there is little to be 
feared in this respect, not more so than timber has to fear from the extended use of 
iron, and rubber, being a raw product, has a great advantage, inasmuch as the arti¬ 
ficially produced article would have all the cost of manufacture added to the cost of 
the raw materials, and I myself have not the slightest fear in this respect. The price 
of rubber has been very high for many years now, and during this time it is known 
that efforts have been made to produce artificial rubber, but that they have failed. 

** It now only remains for me to consider the value of Ficus elastica, as compared 
with other trees yielding rubber, both as regards quality and quantity, and although 
it must be admitted that the rubber yielded by our indigenous tree is slightly inferior 
to that from some other rubber-trees, the difference is so little that, in my opinion, it 
has nothing to fear in this respect, and, as to the quantity yielded by other species we 
have positively no authentic information to make comparison; but I am very doubt¬ 
ful whether any of them will yield more than Ficus elastica, and. certainly, the differ¬ 
ence, if any, could net be so much as to make the cultivation of the latter unadvisable. 

“ Of the two exotic rubber-trees which have been tried in Assam, vie., Hevea 
brasiliensis, the Para rubber, and Manihot Glaziovih the Ceara rubber, the 
former has failed completely, as the climate of Assam is altogether too cold for it, and 
although the latter tree grows remarkably fast during the first year or two, and seems 
to thrive very .veil, its appearance is not at all such as to make me hope that it will 
do as well as our indigenous trees, much less that it will do better. Nothing positive can 
be said on this score until experiments with both have been made under careful super¬ 
vision by a competent and responsible officer . 

“ Under the circumstances as sketched above, and considering that Assam is the 
only province in India in which rubber grows to a considerable extent naturally, I am 
of opinion that it is a duly of the State to have rubber plantations in this province.” 


The Government of India supported Mr. Mann’s opinion as to its 
being the duty of the State to organise rubber plantations. Accordingly 
directions were given in May 1884, that for five years from that date the 
Assam plantations should be increased by 200 acres a year. Part of that 
extension, it was recommended, should be situated on higher ground than 


1. 63 






Products of hidia. 



Ficus eiastica Cultivation in Assam. ( G . Watt.) INDIA-RUBBER 


hithert 0 planted, at Charduar. At the same time, it was added endeav 

tionTs mnrT Ch argcr dln ? enslons ultimately. This method of reproduc- 

as? tfc 

inexDlicahlp [rrJl and theta PP ln g of the trees proceeded with, showing an 
mexphcable .rregukfity year by year, in the amount obtained from fach 

therecord J ^h t?'^"^ly tapped were numbered from i to 50, and 
year In 1882 33 als ? t> le average of all the fifty trees year by 

1 seer i chatak 3 i’n SSa^ r T W f 4 ,***1 4 Chataks * ia *V Z 
tre^flr iftrf *884.85 2 seers 5 chataks; but in this year six new 

3 seers 5 4 chataks^ r h,. t t a ?? ed afld g f ve 12 secrs 10 chataks; in 1885-86, 
?, rlnfnt--' lata I •’ ^ro/l 0S ' 5 1 and 52 were also tapped giving ; seers 

fviJlSLVs fchatiks' 7 C 1 scer >- but N ° s ‘ 55 and 56 we?e also tapped 

his annuaI renon sivs ‘‘ ThTah "/ ih T r T Us f he ConSer vatoV in 
tityof rubber V Th e above figures show that the average quan- 

year it heino-^i 1 . b ,^ i 0ne ^ ee las heen less than in any previous 
depends Scful ontt'^ £?" in , lB ****‘ The yalueV money 
was in iSS-Si a i 8 mar hp l > and on t. ;account is higher than it 
statement (apptrtdbc ? nd com P arison of th e detailed 

tuations in tKu „r th j OS< r of former years shows that the fluc- 
often vi., the y'eld of one and the same tree, in different vears is 

the officer, 0 undtr a whose d n remain | S “ P t0 - he P resent inexp ' ; >cable, since 
made, have ud to date h nn? t P m supervision these experiments were 
of, these very P mat d erial fluctuM‘n b 6 t0 , fi " d ° Ut an y reasons for, or causes 
yet much to^discover to be aeV A ° n f s - U , 13 qu,le evldent that we have as 
estimate of the yield of • uhhei f l ° an ? ven , approximately correct 
the difference i^ vfeld has hen S> As P ° ,nted out b y Mr - ^lllcoe, 
instance, tree No.^o gave i8^e UmeS V6ry remarbable < as. for 

4 chataks, when suddenly in Tas^f^’ * ,T rS; ‘U ' 8S 5 ' 86 . 5 seers 

only, and there are other taec-^as'foi Z' 6 d down to 6 chataks 
4 T. and 49 that show equally remarkable d i?ta! P °’ N?S- lS > 2 °* 2I ’ 

year and this, which Mr. Jellicoe has nnt bf yield between last 

way. 1 he Conservator feels sure these 1 *-n able to account for in any 
the Yield of rubber trees, and that a murh cl° n0t ord ‘" ar y fluctuations in 
will be necessary in future ThosiUi tf , os ' :r watching of this tapping 
of these trees is probal.ly natural an ? d , bll ^ eneral Mj*g Off in the%d 
difference is not due so much to the rfifci figUrL - s s ? e,n to show that this 
m the individual trees The faffing J ,n tho seas °ns as to that 

six Nos. 5 i to 56, has evenfi'SS fhaT^^^ 66 of the 
The Conservator is careful to explain that a if th» J • the ° ther fift y trc < s-” 
stem, and that no roots or branches were toucher? a ,P, p ' ngs 'Y ere ma de on the 
about four feet from the ground md were . he ?PP' n gs commenced 
This careful and ^T° ^ ^ 

much less was obtained than is current!? reported $£* 32 * 7 % 
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the yield. In the report for 1883-84, for example, it is stated, “ Regarding 
the possible yield of a rubber-tree, instances are well known in this district 
where a large tree has been tapped for the third time, and yielded 
between 2 and 2 \ maunds. Subsequent tappings gave from 4 to 10 seers, 
but these have not been carried over a sufficiently barge number of years 
to lead to exact conclusions. Of course, this yield was obtained from a 
mode of tapping very different to what is departmentally adopted : roots, 
branches, and trunk, receiving as many incisions a$ they were capable 
of bearing.” 

It is difficult, and perhaps unwise, while compiling from books and 
reports, to attempt to offer practical suggestions, but it would seem,(since the 
yield of rubber fluctuated and even declined, on the trees which were sub¬ 
jected to the moderate tapping pursued in the Government reserves and 
plantations, that we have by no means learned the maximum yield com¬ 
mensurate with financial success. The formation of caoutchouc is what 
may be called a by-product in vegetable economy, though, of course, the 
milk contains other substances of importance to life. Severe tapping may 
set up what for the moment could be called an abnormal or diseased con¬ 
dition. But it would seem desirable to ascertain the effect of a much more 
severe system than that hitherto followed and to tap year by year the maxi¬ 
mum amount short of reckless injury to the growing woody structure 
or complete destruction of the tree. It would, from past experience, be 
scarcely safe to affirm that the fluctuations or even the decline established 
the conviction of an injury done to the trees, but rather that whether tapped 
or not the formation of milk is not constant. A large amount of milk re¬ 
mained in the structures not tapped which might have been removed without 
doing any greater harm than was done by the tapping of the lower 
part of the stem. The current of the lacticiferous fluid being upwards 
rather than downwaids it cannot be held that the few cuts made on the 
stem drained the milk from the whole tree. If these ideas be correct in a 
year of less formation a smaller quantity would be obtained from a uniform 
degree of tapping, whether that degree was injuring the tree or not. If we 
possessed data by which an opinion could be formed as to the maximum 
yield, until death supervened, it would be possible to fix the degree of 
tapping that was desirable and the rate of reproduction necessary to estab¬ 
lish a profitable enterprise. It may be the case that a higher yield in a 
fewer number of years’ existence would prove more profitable than a 
smaller yield distributed over a longer period. A system of severe tap¬ 
ping alternating with a period of rest might also prove more remunerative 
than an annual restricted tapping. It would thus seem desirable to know 
the maximum yield and the number of years during which obtainable. 

Trade in India-Rubber from Ficus elastica. 

I. Assam.— The following table gives the imports from across the fron¬ 
tier into Assam and the total exports from Assam during the years 1882—87. 
In the Forest Department reports the difference between these figures is 
taken as the probable yield from forests within the British territory 


Exports ...... 

Imports ...*•• 

Assam Production .... 

1882-83. 

1SS3-84. 

1884-85. 

1885-86. 

1886-87. 

Mds. 

9>329 

4*536 

Mds. 

9*792 

1,642 

Mds. 

7*529 

802 

Mds. 

6,658 

983 

Mdp. 

4,039 

*>597 

4*743 

8,150 

6,727 

5.675 

2,442 
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II. Bengal. —The following note on the caoutchouc o£ the Chittagong 
Hill Tracts has been contributed by the 'Deputy Conservator of Forests : 
" The table herewith furnished gives the quantity of rubber brought by the 
hill tribes to Demagiri, the frontier police post, and sold there to traders 


Year. 

Maunds. 

Seers. 

Chataks. 

1879-80 

964 

- 7 


18S0-81 

906 

19 

*8 

1881-S2 

222 

4 

*4 

1S82-83 

183 

4 

14 

18S3-84 

125 

*7 


1SS4-85 

39 

29 

“8 

1885-86 . 

M 

20 

... 

1886-S7 

66 

22 

8 

1887-88 . 

*74 

21 



" The above figures show a rapid decline from 1880-81 to 1885-86 of the 
amount brought in, due probably to excessive and wasteful tapping in 
Previous years. The rubber comes from the Lushai hills north and north¬ 
east of Demagiri. This is a thickly wooded and thinly peopled tract, so 
that if is difficult to conceive the complete destruction of all the rubber trees, 
but the tendency is certainly in that direction. The Ficus elastica has 
been inlrodued into the Sitaphahar reserves and promises well. Price per 
maund at Demagiri R40. It is thence exported to Calcutta” 

HI. Madras.— The Conservator of Forests, Southern Circle, reports 
that Ficus elastica has been introduced into Malabar from Assam, and 
several thousand trees have been raised. “ There is also a good stock of 
healthy young plants coming on and a well supplied nursery besides. The 
experiment has been successful, proving that the tree can be grown in 
Malabar.” 

IV. BoMBAY.—The Conservator of Forests, Southern Circle, thinks this 
fig would grow well in some parts of 3 ombay : it thrives in gardens a*- 
Belgaum. 

V. Burma. Mr. Strettell (Narrative of my Journey in Search of Ficus 
elastica in Burma Proper , pages 9 to 12) quotes a report by Mr. Hough 
regarding the Prome plantations of the India-rubber tree. The plants came 
rom Bhamo in 1872 ; twenty-three plants in all, of which six were sent to 
Kangoon for the Division. No further information is available as to the suc- 
Sf?.? 1 r oth ^, r l wl r e ,? f ^ ls ex P erim ™tal cultivation in Lower Burma of Ficus 
eiastica. 1 he following communication has been obtained, however, from 

in?£°M rnnlent lrl h T,l S a ver y lar ff e trade carried on in India-rubber 
t d 1 ft Jk°FIt? g , (1 1 st ^ U PP er B ;! rmn ; The collection of the rubber was 

K y . h ', : , lIK S of . a monopolist who paid Government R 1,00.000 a 
>ear, but the collection is now open to all. About 100,716 viss of rubber 
appear to have been collected last year. A very fair ouantitv U alcF™? 
lected in the Upper Chindwin district. There is anothe, Ficus in the 
Mogaung district which the natives say gives just as good rubber as the 
Ficus elastica. 1 h>s appears to be the Ficus laccifem. There are no India- 
rubber plantations of any importance in Burma. Foreign rubber-vieldino- 
trees have been grown in gardens in the Mergui district with fair success-? 
the Hevea, Para, and Castilloa have succeeded best. Parameria ndanduii- 
fera grows in the Mergui and Tovoy districts, but the cost of collecting the 
rubber is too great ever to make the growing of it a paying spec ^tion 
There is another rubber creeper in these two districts called the vT 
Sok, but this also is too costly to collect.” thc T ala,n S 
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The following passages appeared in The 7y?;zes(i888) regarding Burmese 
Rubber :—“ Mr. Warry, of the British Consular service in China, who is at 
present stationed as political officer at Bhamo, has made a report to the 
Chief Commissioner on the India-rubber trade of the Mogaung District. 
Rubber was first exported from Upper Burma in 1870 - 3 and until 1873 the 
trade was free to all. Since the latter year, however, the forests have been 
worked under the monopoly system, five Chinese firms being the joint 
concessionaires, two supplying the money, ,and three superintending the 
work. The price ranged from R( 5 o,ooo to R90,ooo per annum, but in the 
present year the sale of the right produced a lakh of rupees. The forests 
occupy an extensive Kachin district north of Mogaung and stretching 
east across the Chinese border. The Kachins are exceedingly jealous of 
interference with their trees, and although at first they made the mistake 
of overbleeding them, they are more careful now, and though the trees seen 
by Mr. Warry were covered with innumerable small incisions even up to 
the tiny topmost branches, they were obviously not drained to the extent of 
half their power.* Mogaung is the head-quarters of the trade; four-fifths of 
the yearly supply is brought in there by Kachins in the employ of Chinese, 
the remaining fifth is purchased in the districts by Chinese agents of the 
lessees. The practice is for the Chinese manager in Mogaung to make 
liberal advances to the Kachins to defray expenses during the collecting 
season ; when the rubber is brought in, the refund is made by selling the 
rubber to the manager at half the market price. Formerly the Kachins 
were cheated in the weighing, and they retaliated by passing off India- 
rubber balls the insides of which were mostly stones and dirt. The tra¬ 
velling Chinese agents who also collect rubber merely travel from place 
to place buying such quantities as the Kachins offer, but as the latter have 
no standard weights they are usually cheated to the extent of about 70 
per cent. The profit on this difference of weight more than pays the ex¬ 
penses of the agents. In most cases rubber is the subject of certain transit 
charges through the Kachin districts, the Tsawbas, or local chieftains, 
levying a certain tax—perhaps two or three balls out of a hundred. . So 
long as these charges ao not amount to 10 per cent.there is no complaint ; 
they sometimes exceed this and then the Chinese protest usually with suc¬ 
cess. An ex-chief of Mogaung who is now a fugitive was of great service 
in arranging disputes of this nature, and now a regular expenditure in 
presents to the chiefs is necessary in order to keep the amount of the tran¬ 
sit dues at a reasonable level. Whatever the toll, the Chinese manager 
and Kachin owner bear the loss in equal shares, but the latter is amply 
compensated by being housed and fed at the expense of the Chinese during 
his stay in Mogaung.' Last year a new district was opened, and a Chinese 
capitalist employed 400 Chinese and Shan labourers to work the forests 
in the neighbourhood of the amber mines. The local Kachins objected to 
the inroad and insisted on their right to the forest, A compromise was 
reached, 200 of the labourers being sent back at once, the remainder collect¬ 
ing rubber under Kachin supervision, to whom 10 percent, was to be paid, 
and 200 Kachins paid at the current rate took the places of the 200 dis¬ 
missed coolies,” 


Effects of Cultivation with reference to yield. 

In the remarks below regarding the yield of rubber from the introduced 
trees, Mr. Lawson, Government Botanist, Madras (supported by other 
writers), says that he cannot believe the yielding powers of the Cearas could 
have decreased on account of their having been transplanted from Brazil 
to Southern India. “ At any rate,” he remarks, “ I can give no scientific 
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reason for believing that such is the case. 5 * A few jottings may be here 
given which have a bearing on this subject. Dr. Heifer in experimenting 
with the wild caoutchouc-yielding plants of Assam found that Ficus rel£ 
giosa produced a different kind of rubber, and in varying proportions 
according to position and nature of soil. On elevated ground it yielded a 
very coarse substance without value : growing close to water it afforded a 
reddish fluid which remained unaltered for several days {Trans. Agri.-Hort 
Soc. India , Vol. V., 40). So also Mr. G. Mann (Report on the Caoutchouc 

1 ree in the Darrang District, Assam) says : “ As the distance from the hills 
increases, and the atmosphere in which the tree grows, gets drier, the quan¬ 
tity of rubber to be obtained from a tree decreases; and whilst it is.stated 
by the men who fetch it from the hills, that one tree is able to produce from 

2 to 3 maunds, the men who gather it from the. forests at the foot of 
the lulls only get from 20 to 30 seers per tree, and if far away from the hills, 
only half that quantity is obtained, especially if the ground is gravelly or 
otherwise severely drained ” {Journ. Agri.-Hort. Soc.‘{Nezv Series), I. y 7?). 
Again in the Proceedings of the Agri.-Horticultural Society of India {Vol. V 
New Series , lii) information is given regarding the yield of rubber from 
Ficus elastica in Furrcedpore, the Collector bemg so encouraged bv the 
result as to have commenced planting the tree on road-sides. In the Kew 
Report for 1875 this action, in the light thrown on it by the passage o-iven 
above from Mr. Mann’s report, is thus commented on “ It is found that 
although the Ficus elastica will grow with undiminished rapidity and 
luxuriance in situations remote from the hills, it fails to yield caoutchouc. 
Mr. Mann concludes that no greater mistake could be made than to start 
plantations of Ficus elastica in any part of Bengal. It appears, therefore, 
judging from this case, that conditions which may ensure the successful 
growth of caoutchouc-yielding trees may not be sufficient to determine 
their producing caoutchouc.” Although this may be discouraging to 
planters who, daily looking upon their healthy plantations of Para^and 
Ceara rubber trees, await the discovery of some successful mode of tap¬ 
ping them, it is feared the doubt implied by the above facts has to be 
reiterated. The defect complained of may be a permanent one, namely, 
that while the trees will grow freely enough, they may not form their 
milky sap in sufficient abundance or they may produce a sap Containing 
ingredients that prove detrimental to the rubber extraction, or a sap so 
deficient in caoutchouc grains as to make cultivation in India unprofitable. 

. r - Thomas T. P. Bruce Warren ( Planters 9 Gazette) has asked the ques- 
lon whether Para rubber trees, acclimatised in tropical countries, produce 
tree ammonia in their milk. The only rubber milk, he savs, which he has 
examined that contains a large amount of ammonia, is the Syphonia elastica 
grown in I ara. As the soil contains comparatively little nitrogenous matter, 

he suggests an explanation of this nitrogenous sap in the diffused lightning 
J^ t f f >cc . urs w jf lri the basin of the Para river. If tropical countries, where 
the tiee is acclimatised, do not have such a meteorological condition, he fur- 
ther suggests that nitrogenous manuring should be tried. In this connec¬ 
tion also a remark in the Kew Bulletin (1888, p. 259) regarding the West 
Coast of Africa as a uiture field of rubber cultivation may be quoted: — 

nlln,c ^ S I . f< t vourable ic >r the growth of India-rubber producing 
plants, it would be interesting to know whether any of the plants yieldmf 
good descriptions of rubber could be acclimatised successfully wtiknt 
^ Product” in the French Bulletin of Agriculture (Dec 
1888) M. Nauain gives much useful information, but regarding Ficus eia<; 
tica he remarks that although the tree thrives- admirably for landsc.no 
and ornamental purposes at Algiers, it does not form its milk instmh 
abundance as to make it a profitable source of rubber. cn 
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In the account given below of the rubber of Ficus Vogelii a power¬ 
ful argument is advanced regarding the composition of the milk of 
caoutchouc-yielding plants. The necessity for more chemical analyses 
has been urged (at page 340) and it need only be here added that an 
important service would be rendered by the chemist furnishing an analysis 
of the fresh milk of each and every rubber-yielding tree. A comparison 
of these results with those obtained by the analysis of the same milks from 
the acclimatised stock would save needless expenditure iri forcing cultiva¬ 
tion, if adverse departures were found, and the chemist would at the same 
time afford the data on which a rational system of coagulation might be 
framed. (Conf. with the remarks regarding the variability of both Hemp, 
Vol. II., no, 118, and Flax, Vol. V, in their production of fibre, &c., 
under different climatic conditions.) 

7. Ficus infectoria, Roxb. ; Diet. Econ. Prod., ///., 355. 

Little more can be said regarding this species than will be found in 
Vol. ///., 353, of this work. A writer in the Tropical Agriculturist, Vol. 
/., 72/, mentions it as affording caoutchouc. 

8. F. laccifera, Roxb.; a synonym for F. altissima, BL ; Did. Econ. 

Prod., III ., 342. 

Nothing further need be said of this plant than will be found in the 
third volume of this work, where the opinions of several writers are given 
regarding its rubber. (Conf. also with Kurz , For. FI. BurmII., 442.) 

9. F. obtusifolia, Roxb.; Did. Econ. Prod., III., 336. 

Vern.— Krapchi, Michi ; Date, Magh.; Ngaungyat, Shan ; Nyoungkyap, 
Burm. 

Habitat.—A small-leaved, epiphytic large tree of the tropical forests at 
the base of the Eastern Himalaya from Sikkim to Manipur, Assam, Chit¬ 
tagong, and Burma. 

Caoutchouc.—This tree (and less frequently species No. 8 above) is 
alluded to by Strettell, as affording part of the caoutchouc of Burma. 
(Conf. also with Kurz, For . FI. Burm., II., 443.) 

9 a. F. Vogelii, Miq. 

A West African tree, supposed to be the source of the so-called 
Abba rubber that is being experimentally introduced into commerce 
from Badagry. A sample of this rubber was recently examined by the 
India-rubber, Gutta-percha and Telegraph Company at Silverton. The 
report will be found in the Kew Bulletin for 1888, pages 233 — 261 . That 
report is of special interest to India, since the properties of the rubbers de¬ 
rived from the genus Ficus will most probably be found to be more nearly 
allied to each other than to the rubbers of the other plants resorted to as 
sources of the commercial article. Interest may also be viewed as existing 
in the fact that it seems probable plantations of this Fig will soon be 
started. In the report on the samples of Abba rubber it is stated that 
“ The sap of a tree may contain a large quantity of caoutchouc, but the 
same may be associated with other principles contained in the same or 
other plant tissues, which completely modify its character.” Again the 
author of the report remarks “ I am not aware of any native India- 
rubber with an acid re-action; even the juice or the Para-rubber tree, 
Hevea brasiliensis, is distinctly alkaline when drawn, and exudes a strong 
smell of ammonia. The rubber from this source is strongly acid. In roast¬ 
ing the nuts of the Urucari palms, a large quantity of acetic acid is given 
off, which probably, by neutralising the ammonia, brings about the coagu¬ 
lation of the caoutchouc ; the excess of acid from the roasting of the nuts may 
help to explain the acid re-action of the Para rubber, but as the negrohead 
variety is obtained from the same source, and is not smoked although it is 
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strongly acid, we must consider the generation of acid as due to fermenta- SECOND BEST 
tion, at least in a very great measure. The sanmles obtained from the RUBBER 


v!v at > least in a ver Y great meas ^ re * The sampks^obtained'from^the 
Abba tree are not acid, but whether the product could be improved' by 
precipitation with ordinary crude acetic acid which at the same time would 
arrest those changes that are liable to go on afterwards, to the detriment, 
probably, of the rubber, is worth finding out.” 

The suggestion here offered would seem of much value to India. 
Assam rubber is often complained of as undergoing injurious changes 
even in the prepared state. It is difficult to dry, and remains adhesive 
tor ^ long time instead of becoming perfectly dry, like Para rubber. It 
would seem therefore that before the home markets are prejudiced against 
Assam rubber and a price comes to be affixed to it which may *lbe below 
its real value, the chemistry of the milk and of the rubber should be worked 
out with the view to discovering whether the defects complained of are due 
to other than caoutchouc ingredients in the milk which some process of 
coagulation and washing might overcome. 

1 ° xFr ramer * a glandulifera, Bth. ; Apocynace^e. 

R t e i n n7 S V Fl, i? B ^ !1! o' 660 '* Kurn * For ' FL > 11 •> l8 <> > Wight, Ic., 
rJi° 7 i Report for 1881, 47—48; Official Correspondence bctwtcn 
M G f° tS ' ? f Assam > Burma, Madras, Coorg , 
aniriilS f 4 ’ n T ' Pierres “Mount of this creeper in Cochin-China 
ut ^ Tr ° plCaL A g ricult *rist, II., 7p, 15$ • III., 

extensive climber found on the trees of the tidal forests of 

snokon^in 1 ^ 3 ’ Sl n g ; ,p ? rc ’ an , d th ® Andaman Islands, but by mistake 
2 of ( | 11 ? t , heAe ' :t ’ Report) as abundant in Southern India. The above 
2,.„„ ( ®? c,a A. correspondence, from this mistake of habitat, resulted in 
meZl v nT^ tS t0 £ na the P ,ant in Indi:l P^per. It has been experi- 
died oub ‘ Vated 111 Burma > but interest in the climber appears to have 

taihed°from*tIds~creepa-? r ° f exce, | ent <l ualit y ^s said to have been ob- 
(Conf. with the concluding remarks under Urceola.) 
n» Urceola elastica, Roxb.; Apocynace.®. 

References.— F/, Br.IndIII., 6S7 ; Sir l). Brandis , Review of Mr Collins' 
Report- Kurz, For. FI. Burnt., II., 162 ; Indian ForestLvil . 
Agn.-hort. Soc. Journ. (Old Series), VI11., 104; Kew Report, 1880? 45 

tribmed!oSumatra. lb,ng shrub met with in Malacca a " d ^nang, dis- 

Ihis is reported by some writers to yield part of the Borneo rubber 
but accot ding to the Kero Report (1880, p. ^5) the North-West Born ^ 
H twUnn« thC r Pr0dUCe Will ^hbeia Treacheri and probabl therefore 

tSSS'JSZS&Z "*■' A “•» —5* «w.- 

12. U. esculenta, Benth. 

Syn. CuaVANNESIA ESCULENTA, A.DC. 

Venn Kyet-poung-hpo, Burm. 

goon, r*74) PrrfpiduA^MItttffl f °Z Cao >‘ tc, "’uc (Ran- 

'%“x‘a£ZV,% p -, wv 

vie "t* tlSSC.' ““ '* 

common all over Pegu. a 1 avo > > and is 
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Caoutchouc. I. Burma.—A sample of very superior rubber obtained 
from a plant which Dr. Thomson thought might be the above was pro¬ 
cured from Rangoon by the Agru-Horticultural Society of India in 1858. 
It was furnished by Captain E. H. Power, and the report on it affirms 
that it was free from that stickiness which characterises and deteriorates 
the India-rubber obtained from Assam. 

Dr. Mason ( Burma and Its People , 52 3) describes a superior rubber 
derived from a creeper which the Rev. Mr. Parish thought might be Echites 
macrophylla of Wight's Ic. t t . 432: but that determination appears to have 
been incorrect, and hence perhaps the confusion with Chonemorpha macro¬ 
phylla, which exists in the literature of this subject. Major Macfarquhar 
sent a sample of what appears to have been this rubber from Tavoy to 
the Agri.-Horticultural Society of India . It was reported on as follows \— 
“ With care in preparation, it would be equal to the best South American.” 

In 1874 fresh and more pointed attention was directed to this subject 
by the publication of Mr. G. W. Strettell’s pamphlet on the creeper. He 
tells us that his attention was first directed to the subject by observing a 
Kachyen girl dyeing thread an indigo blue by means of the leaves of 
Sirobilanthes flaccidifolius (the rum, indigo of Assam and Burma) with an 
equal quantity of the leaves of Urceola esculenta. This fact has a curious 
interest since’ the allied plant Wrightia tinctoria and several other milk¬ 
giving plants, such as Marsdenia tinctoria and Gymnema tingens, are 
known to afford indigo. It is thus highly probable that the leaves 
of Urceola esculenta contain indigo, and that the combination with 
Strobilanthes serves a direct tinctorial purpose and is not a mere ad¬ 
junct. If this be so, it is probable that Urceola might afford indigo as well 
as rubber. But Mr. Strettell being then, engaged on an enquiry into the 
source of Burmese rubber, was naturally more interested in that property 
of the plant.. He collected a sample of the rubber, submitted it to 
Messrs. Galbraith, Dalzie! & Co., and obtained a report of a highly 
encouraging nature. u We consider the quality to be very fair, and at 
the present market value of about R200 per 100 viss.” Stimulated by the 
prospect held out Mr. Strettell went into the question of cultivation of the 
creeper and drew up the following estimates of expenditure and problem¬ 
atic profit : “ Now allowing,” he writes, “ the foregoing data to be approxi¬ 
mately correct, and assuming the trees to be 30 feet apart, the following 
details will enable us to form a fair idea of the probable financial results. 
Area to be cultivated 400 acres. Trees at 30 feet by 30 feet, equal per 
acre to 48, or 19,200 creepers in 400 acres. Minimum yield of caoutchouc 
per annum, estimated at one viss per creeper, equal 19,200 viss, or at R200 
per 100 viss, R38,400 per annum. The cost of starting this project will be 
trifling in the extreme. All that will be necessary ought not to exceed, on 
an average of seven years, R4 per acre per annum. After the first year 
the creepers will have attained a sufficient height to require little or no 
further attention, beyond, of course, protection from fire. Thus, at the end 
of seven years, the cost on 400 acres would represent Ri 1,200; and even 
this expenditure might be reduced if Shans or others were induced to sell 
their labour for the privilege of cultivating within the area free of taxes; 
while a. still further reduction might be brought about by intermediate 
sowing, tapping each alternate creeper to death immediately it commenced 
to interfere with its neighbour. At the expiration of seven years the ex¬ 
penses will embrace tapping, pressing, and preparing the caoutchouc, 
which I estimate at 12% per cent, of the profits. According to these 
figures and the present market value of the India-rubber of this creeper, 
the net assets of this scheme may be approximated at R33,6oo per annum ” 
Mr. Strettell affirms that the milk of the creeper more readily coagu- 
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fates than that of Ficus elasticsT" 17 - i u 7 '- 

into a. coagulum floating in an aau^.l^^ n ° W ? !t .»” he says, “resolved 
collecting, and without exposure^lo th» ?. ut,on "'lthan a few hours after 
heat o any kind. This coSdated massshnnM^ ° f f, he sun ’ ° r artificial 
all moisture expelled by means of a f j ,d be collected at once and 
lapp.-^r.StretteH recommendlfsfrom& pre ? sure -” . The season for 
teH^ h ’ h u SayS,the circulation is slow and thelm Apri!: from October 
tell s pamphlet concludes with the =t-to™ . . 1 ™ k scarce - Mr. Stret- 
Dal z| el & Co. report that the rubber U u™ 1 ! tbat Messrs. Galbraith 
,h * 

if't TT °“ ^ wliichTrwls a ted T™* e * te "t in Burma 

If to t h,s fact it were found that; the leaves also s ^ bs \ ]tute ^ tamarinds : 
mentb might be advanced in favour of « “ ad a va ^ u ^, additional argu- 
creeper to those used by Mr. Strettell tultiva tion of this 

taken place and the s / bject ^™ t6 ' b At all events no action seems to have 

w! 1,Ch 'ur 6 ! 1 ' after the appearance^of thl ‘I 110 the obli vion into 

t ie published nearly a quarter of a centn 6 r , ep f orts (quoted above) which 
tell s paper. ' This is the more to he 2 ’ ¥ fore the date of Mr. Stret- 
oreign climbers and trees have received 6 ^ SmCe Landol Phia and other 

Led SP T V beir a cclimatiS which attention * and ™"«y b « 

t?ca d ln T dls P ellln S ‘he uncertainty that sfflTSlf 0 " pr ° fitabl y have been 
t w *7 o force of this recommendation l i? u yarding Urceola elas- 

Ln‘ Mr ; S ! rettel1 affi ™s that an annual h d l. appar . em " hen i‘ is added 
terminate this most destructive and nrre ^ provision is made to ex- 
It is thus probable that a consfdL a b& . d ^ ber from ‘he teak forests 
be collected from the wild stock is bdn^° Un . t °J rubber * which might even 
roboratmg, in any way, Mr Sfr*ttoii’ gvvas ^ e d* Without, therefore cor 
of profit (which of course ti e wrte hat ° f r yield or hfs est dates' 

highly desirable that this sub ect 01 it would seem 

tion it seems to deserve, so that tl o nnhiv Cc n ? ore recciv e the considers- 
modic reports in the future by the publLhin^f^ S ? Ved from other spas- 
m refutation of Mr. Strettell-sLr^Ss ° ither in support 

speaking people, a recent report sTates 'tbit n be , the sok of the Taking- 

x 3 * Willughbeia edulis. ftnrh n • ^ 

. T&S 2 r-* 5 B«W^ ^**»-».' Aeocv. 

nated Malava or Borneo Rubber.° r two all,ed species is commercially ilestg-^' 
References.—/?/^ nw W> Burm. 

Tropical Agricuiiiritf if l ” e jffMat Afri, iXurisi ? e *, ort > B °t«- 

aSSSi&ssssrSt «* 1 . a, s ,„’ s '. • 

ble fruit which, apparently from a acca * and Borneo. Yields ^ ac ^ ar > 

3 &«s !£3 fiass^- »»!»«. .vrsts 
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Caoutchouc.—Roxburgh was seemingly the first writer who described 
the rubber of this climber. Every part of the plant, he writes, on being 
wounded, discharges copiously a very pure white viscid juice which is soon, 
by exposure to the open air, changed into an indifferent kind of elastic 
rubber. Trimen in his report of the Ceylon Botanic Gardens for 1881 
speaks of W. zeylanica, Tirw., as yielding a caoutchouc which after pass¬ 
ing through a viscous sticky condition dries into a putty-like substance of 
no great tenacity and scarcely any elasticity. W. Burbidgei of Singapore 
yields the rubber known in commerce as Gutta-singgarip. 1 

(B). Introduced Caoutchouc-yielding Plants. (For A. see page 342) 

14. Castilloa elastica, Cerv . ; Die . Econ . Prod, II., 229; Urticaceve. 
The Central American rubber tree, known also as Ni- 


Collection of 
Milk. 

8l 




CARAGUA RUBBER. 

References. — Tropical Agriculturist, Vols. /., 79 * 10 4$S H** T 4 > P -27 t til., 
8SO; IV., 696 ; V., 50 ; VI., 8t4 ; VII..783; VIII., 135 >' Hooker in Trans . 
Linnean Soc., 1886, 209—2T$; Trimen, Notes on India-rubber Trees 
(1880 ) , 7; Colony of British Honduras by D. Morris, 78; Indian 
Forester, IV., 44; Reports, Royal Botanic Gardens. Calcutta, 1881-82, 
2 ; Keco Report, 1879 , jg ; 188r, i 3 ; 1882,40-41; Hew Bulletin, 1887, Dec., 
14 ; 1888, 255. For references to other 'works and a general account of 
the plant consult the article Castilloa, Vol. II., 229, of this work. 

Habitat.—A. tree, found in the Central American forests, from the level 
of the sea to altitudes of 1,500 feet (on the Pacific coast). It has been 
remarked that a dry or a rainy climate seems equally well suited to it, pro¬ 
vided the temperature does not sink below 6o° Fh. It is a rapidly growing 
tree, and attains a height of 160 to 200 feet with a girth of 12 to 15 feet. 
Trees two years old were observed to have obtained the height of 23 feet. 
It may be propagated by seeds or cuttings, and Mr. Cross recommends 
that on transplantation the lowest leaf be buried in the soil. In this way 
the young plants make better progress. 

Collection of milk.— Dr. Trimen writes on this subject"Milk 
is abundant and flows readily, but it is of a somewhat more watery con¬ 
sistence than that of the Para rubber. In consequence of the large size of 
the trees, it is the practice of the collectors in Panama and other parts to 
cut them down. A groove or ring is first cut round the base of the trunk 
and the milk received into large leaves. The tree is then felled, rings 
or channels are cut around the prostrate trunk at about 12 or 15 inches 
apart and the rubber allowed to run into leaves or vessels. In Nicara¬ 
gua the trees are tapped with sharp axes in various ways, so much injury 
resulting that the p r ocess is repeated only at intervals of three years. 
The milk is received into iron pails. It does not appear that this species- 
is tapped until it has a diameter of 16 or 18 inches. 5 A writer in the Tro¬ 
pical Agriculturist discusses the merits of tapping as compared to cutting 
down the trees. By tapping, the trees are in any case killed in five or 
six years •, by cutting down the same amount is obtained as would be by 
tapping for that period {Vol. IV., 696). 

Mr. D. Morris, in his Account of the Colony of British Honduras, 
describes the method there pursued in preparing the rubber from the milk : 
“ At the close of the day the rubber-gatherer collects all the milk, washes 
it by means of water, and leaves it standing till the next morning. He 
now procures a quantity of the stem of the moon-plant (Calonictyon 
speciosum), pounds it into a mass, and throws it into a bucket of water. 
After this decoction has been strained, it is added to the rubber milk, 
in the proportion of one pint to a gallon, or until, after brisk stirring, 
the whole of the milk is coagulated. The masses of rubber floating 
on the surface are now strained from the liquid, kneaded into cak e 
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and placed under heavy weights to get rid of all watery particles. When 
perfectly drained and dry the rubber cakes are fit for the market and ex¬ 
ported generally in casks.” Alum is sometimes used in place of the 
moon-plant, or the milk is freely washed in water and slowly pressed. Tins 
process of preparing by means of water was described by Mr. Cross the 

A! h\ af Th WaS ^ 1 S w ng £ ft t0 dry ‘ n vats> Mr - Nl 'ellson in a report on 
cSll-^mhh h? V r C v C K 0a u ofAfrica > states that 'n his experience of 
rubber 3 bb r in Bntlsb Honduras, one gallon of milk yielded 31b of 

Cultivation op Castilloa Rubber in India. 

nr^i B n™'„T, ln r hi f.t nnUa [^ eport 0f the Botanic Gardens for 1881-82 
iftnn£ dd h. of tb ’ s . rubber tree he had up to that date only eight 

nit!! f u 1 a d k d / t " aS be '. ng P r 0 P a S ated as fast as possible. Other re- 

mati Z S!To e f tWs" X“ y "° mat6rial Pr ° SreSS "' aS made in the acc,i - 

.00. ‘i; MADRAS.—In the report of the Botanic Gardens. Nilghiri hills, for 
vounff r-i^ni n d -, a c m,eS °rt re P° rted r ® cei P l of tbe first plants. Two healthy 
m<r recSdSttr^ .I’t. obta,ned rom Ceylon, Mr. Jamieson remark- 
ha%e lfad d tn fvnitT; rt The r ? ason J v ? luc these plants so much is that l 
^ \ 1 f r tbem so Ion £> having been led to expect a supply of 
mol Off -Ff C S M far bac t as l8?8 - Shortly after receipt of the plants I 

cvcrv av-iT We cZ?£\ V rooted in ' ess tba " a month. Since then 
every available cutting has been successfully propagated, and our stock 

““ - f f ° Urtee " benlthy P lants > including the two from Ceylon. The 
few Hav constant care and close personal supervision for the first 

howeve y r S ;eemf fl ^' e ‘° dam P ° ff , by lhc sli Shtcst excess of moisture. It 
however.seems a strong growing plant when once rooted. The only draw¬ 
back we have had to contend with in growing the Castilloa under ®lass is 
o keep it free from the attacks of the red spider, which ft showed to lit 

Cevlo f 1 1 16 pl r tS ; WOuld cons .' derabl y retard their growth. One of the 
Ceylon plants has been put out in the Barliyar gardens?where I hone ft wifi 
thrive, as in these days of uncertain coffee crops, and low pricesTlanters 

that . wi!1 return a small interest on their 
ho nJi S t ^ ieretore the Utmost importance that every effort should 
localities IE ^ ^ f °l distribution. I have no* doubt many 
thf rlcf'ii? P aad and °u the slopes of the hills will be found to suit 
he Gasbltoaand where ft will yield a profitable return to the cultivator.” 

Ni,l h . C ° SerVa 0r0f Forests, Southern Circle, reports that the trees in 

r^enT report 08881 any <l“ a A of rubber.” In a 

the introduced fifbbeJteST oTsJuthTndia’ thefe Pr - eSCnt Condition of 

and with stems of about two foetid riffumfcrence 1 l Th nty T* 

and. seeded for the first time last vear and S ^ hese P ants do Wered 

'lhey look as healthy as possible and ^’row.-.u Secd germ ' na,ed freely, 
these trees at Barliv^r, Uiere ir'e 3 i g v 'V 11 * 1 great rapidity. Besides 
ambur, and Mr. Ferguson has se verl?T. Piantations at Nil- 

are easily propagated from cuttings an , r 'f ? ear Calicut. They 

indefinitely, but the same difficulty has ll? be ’ by ; il:smear| s, increased 
rubber from them as has oc£S2 l £?*?VSTSSl.”" “ t ™ Cth * 
15. Hevea brasiliensis, Mull. Arsr. 

Tiik Para Rubbbr Tree 
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6Q2; India* Forester, IV ., 42, 46 ; VI150, 187 , 232 ; VJ^» 244 ; F///., 
58, 62/ XIII., 285 ; Ken Report , 1879, 19; 1881 , *8 ? *882, 40-41 i § c £ or f 
on Govt. Botanic Gardens & Park, Nilghiri Hills , 1881-82; Report, 
Botanic Gardens , Calcutta, 1875-76, 2 ; 1877-78, 2 ; 1878-79, 1 ; Report, 
Andaman Islands , 1885-86, 53. . c , 

Habitat.—This and one or two allied trees occur in the forest of Central 
and Northern Brazil and in the forest of Para from the mouths of the 
Amazons, south and west. The region thus indicated has a climate re¬ 
markable for its uniformity of temperature, the mean being 81 t. and the 
greatest heat 95 0 F. (Plantations should not therefore be made in a region 
where the temperature at any time falls below 6o° F.) The rainfall occurs 
principally in January to June, the maximum being in April, when it 
reaches 15 inches,! Mr. Cross describes the region as having a deep rich 
soil, large tracts being flooded in the wet season and in the dry season 
completely intersected with water-courses. The most productive tracts 
are at most only 80 to 100 feet high, the soil full of moisture, rich and 
fertile, but the atmosphere very unhealthy. 

The tree grows rapidly, attaining some thirty feet in three years ; it is 
readily propagated by cuttings. Mr. Cross recommends plantations to be 
made in seasons of inundation or flood, the cuttings being forced into the 
mud for half their length, leaving enough above ground to save the tops 
from being actually submerged. Propagation by seed is not so successful. 

Regions most likely to prove suitable for the Para Rubber 

Tnrp. 


The following extract from Sir D. Brandis 3 review of Mr. Collins’ 
report gives the tracts of India vvhich Sir D. Brandis anticipated, and 
which all subsequent experience (since 1873) has confirmed, as being most 
suited to Para rubber. Having compared the extremes of climate and 
also the means, on the west coast of I ndia and in Burma, with that of Brazil, 
he remarks : “We may, therefore, conclude that Kanara, Malabar, Ira- 
vancore, and the Burma coast, from Moulmein southwards, offer the desired 
conditions as regards temperature, for the successful cultivation of the 
caoutchouc-yielding species of Hevea. I would specially draw the atten¬ 
tion of forest officers in this respect to the moist, evergreen forests at the 
foot of the Coorg Gh&ts, and in ICdnara, as well as to the Attaran valley, 
and similar localities in '^nasserim.” 

Collection of Rubber.—Mr. Cross gives a detailed account of the 
method pursued at Para, of which the following are the main facts. The 
milk is drained- into small earthen vessels attached to the trees by an 
adhesive clay. The contents of fifteen of these cups make one English 
imperial pint. “ Arriving at a tree, the collector takes the axe in his right 
hand, and, striking in an upward direction as high as he can reach, makes a 
deep upward sloping cut across the trunk, which always goes through the 
bark and penetrates an inch or more into the wood. The cut is an inch 
in breadth. Frequently a small portion of bark breaks off from the upper 
side, and occasionally a thin splinter of wood is also raised. Quickly 
stooping down he takes a cup, and pasting on a small quantity of clay on 
the flat side, presses it to the trunk close beneath the cut By this time the 
milk, which is of a dazzling whiteness, is beginning to exude, so that if 
requisite he so smooths the clay that it may trickle direct into the cup. At 
a aistance of four or five inenes, but at the same height, another cup is 
luted on, and so the process is continued until 0 row of cups encircle the 
tree at a height ol about six feet from the ground, 1 roe after tree is treated 
in like manner, until the tapping required for the day is finished, llv.s 
work should be concluded by nine or ten o’clock in the morning, because 
the milk continues to exude slowly from tho cuts for three hours or perhaps 
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longer.” . . The quantity of miik that flows from each cut varies, but if it is 
large and has not been much tapped, the majority of the cups will be more 
than half full, or occasionally a few may be filled to the brim. But if 
the tree is much gnarled from tapping, whether it grows in the rich sludge 
of the gapo or dry land, many of the cups will be found to contain only 
about a tablespoonful of milk, and sometimes hardly that. On the fol¬ 
lowing morning the operation is performed in the same wav, only that the 
cuts or gashes beneath which the cups are placed are made from six to 
eight inches lower down the trunks than those of the previous day. Thus 
each day brings the cups gradually lower until the ground is reached. 

1 he collector then begins as high as he can reach, and descends as before, 
taking care, however, to make his cuts in separate places from those pre¬ 
viously made. If the yield of milk from a tree is great, two rows^of cups 
are put on at once, the one as high as can be reached, and the other at the 
surface ol the ground, and in the course of working, the upper row descending 
aai y six or eight inches, while the lower one ascends the same distance, 
both rows in a few days come together. When the produce of milk dimi¬ 
nishes in long wrought trees, two or three cups are put on various parts of 
he trunk, where the bark is thickest. Although many of the trees of this 
C c a f. s . are ‘ ar g e »the quantity of milk obtained is surprisingly little. This state 
ot things is not the result °f ovrertapping, as some have suggested. . .The 
ufvu 1 ? I I : dln ^ , tree 1 exa mincd had the marks of twelve rows of cups 
bad already been put on this season. The rows were only six inches 
apart, and in each row there were six cups, so that the total number of 
wood cuts within the space of three months amounted to seventy-two.” 
i here are other methods occasionally pursued, but the cup process is the 
“ ge "? ral and S lves the best result. Dr. Trimen adds to the above 
tbat , tbc trees are ta PP ed they have a circumference of 18 to 24 
inches, and the rough process described is carried on for many years, until 
the constant and extensive injury to the young wood causes their death, 
tor some years previous to which event they almost cease to yield milk and 
are practically abandoned. A writer in the Tropical Agriculturist fixes 
the age of 25 years as that at which tapping should commence. The 
>7 eld °J a tree Per annum and for each year of its life, does not ap- 
pear to have been worked out by Mr. Cross, but assuming 72 cuts to be a 

Qf ft^ Ver < age> and \ h . at i each cut >’ ields balf a CU P fr* 11 ( also from M r. Cross’s 
a VGry hlg ^ avera £ e ) abou * six imperial pints of milk would be 
noim ,w M ree 1 ! 1 g L ood bearin £ condition. Mr. Cross is careful to 
and^it wonu ithou £ h the trees are large, the yield is surprisingly little, 
at ores T m ? robablc * bat tb ? Pa ‘ a rubber may be remunerative 
buUuip-htnntkf* wb £ ndcaIln & with wild plants in their indigenous habitat, 
but might not be so if expensive cultivation and supervision were necessary! 

Cultivation of Para Rubber in India. 

Mr H WT R T\ ( l P J. ra n DUCT “ ! ' If ? T0 Asia.- In a letter dated April 1878, 
•* on Dyer gives the history of the attempt to introduce 
Hevea brazihensis into India and Ceylon. On the 4th of Tune L thl 
Director of Kew Gardens received from Mr. Markham some hundreds of 
seeds which had been collected by Mr. dames Collins. Of these Lss 

m m Tu ted> ? n , d Six were in tbat ^ taken out by Dr 

King to Calcutta. These did not succeed well in Calcutta and i! 

accordingly arranger! that Ceylon should t e established as the dooiU fnr 
supplying young plants to the parts of India where Hevea culUvaSon 

S'n g M P wS' °, n u iWe ,4U ’- 7fVK,o seeds were 53 ^ I 
ftom Mi. Wickham (who was nmd for them at the late ot /'to per i ooot ■ 

4 per cent, germinated. Of these, 1,919 plants were sent to Ceylon in 38 j 
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PARA Wardian cases, in charge of a gardener, and go per cent, reached in ex- 

RUBBER. cellent condition. On August 23rd, 50 plants were sent to Colonel Seaton 

in Burma, but arrived in bad condition. A further supply of 100 plants 
was taken out to Ceylon from Kew by Mr. J. F. Duthie. Similar con¬ 
signments were also issued from Kew, a'mounting in all to upwards of 2,000 
plants sent to Ceylon, and smaller numbers to Burma, Calcutta, Mauritius, 
and Singapore. Mr. Dyer adds in his review of these endeavours to secure 
the acclimatisation of Para rubber that the plant is now therefore to be.re¬ 
garded as definitely established in the East Indies. So again, in Novem¬ 
ber 1876, Mr. Cross arrived at Kew with about 1,000 plants, brought direct 
from South America, but only about 3 per cent, of these plants survived, so 
that it would appear Mr. Cross’s share in introducing Para rubber was a 
very small one. 

On the subject of Para rubber introduction Dr. Trimen wrote:— 
“The cost of procuring the seeds of Para rubber, height, and other 
expenses appears to have been no less than £1,505-4-2, the Wardian 
cases alone costing £120, and the gardener and his passage £163. The 
whole of this large expenditure was borne by the Indian Government. An 
undertaking involving such an outlay as this, it is obviously beyond the 
power of the executive of this Colony (Ceylon) to carry out; but in this 
case, it is Ceylon which‘from climatic causes chiefly’ appears likely to 
benefit most largely from the successful ..action of the Government of 
India ” (Tropical Agriculturist, Vol. /., 399). This view appears to have 
been so far correct, for Dr. King, in his Annual Report of the Botanic 
Gardens, Calcutta, for 1881-82, wrote that the cultivation of the Para rub¬ 
ber plant had been abandoned in Bengal. 

But even in Ceylon, and after some eight or ten years of the most en¬ 
thusiastic attempts at cultivation, the opinion was finally arrived at that 
Para rubber would not pay the planter to grow it. The pages of the Tropi - 
cal Agriculturist from 1881—86 literally teem with contributions, enquiries, 
and reports on Para and Ceara rubber, with only one or two passing notices 
devoted to Ficus elastica. The planter’s verdict ultimately was, as stated, 
that Para and Ceara rubbers would not pay, and in many parts of the coun¬ 
try the trees have since been hewn down, being viewed as worthless. In 
1888-89 fresh interest was, however, awakened, in consequence of favourable 
reports having been furnished on samples of Ceylon rubber sent to Europe. 
Dr. Trimen in his annual report for that year urges the Ceylon Government 
to take the matter in hand as a State enterprise. He had tapped a tree (eleven 
years old having a stem circumference of 4 feet 2J inches), during three 
periods of dry weather, and obtained ilb 12J oz. of dry rubber at a cost of 
62 cents. Dr. Trimen comments on this result:— f ‘ As the rubber obtained 
is probably worth at present prices about 45. per lb, there is clearly a large 
profit to be made here out of a Hevea plantation. I urged the formation of 
such upon Government so far back as 1882, but in the absence at that time 
of any organised Forest Department nothing could be done. As a valuable 
forest product, Para rubber may be confidently reckoned upon as a steady 
source of future revenue, and I strongly recommend that large plantations 
of it be formed in suitable places.” 

It may thus be inferred that as a State undertaking Para rubber would 
likely prove as remunerative as most other trees, and it is perhaps the duty 
of all Governments in tropical countries to assume the responsibility of 
providing for the world’s future wants in rubber by organising suitable 
forests, but it may be accepted as established that such forests are not 
likely to be of interest to the planter who requires to turn over his capital 
in as short a period as possible. In January 1888, the Government of 
India (in consequence of a despatch from the Secretary of State in which 
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attention was drawn to the fact that the Royal Botanic Gardens, Ceylon, 
possessed a plentiful supply of the seeds of Hevea brasiliensis), issued a 
circular letter to Local Governments calling for a short resume of the 
success which had attended the cultivation of that tree. The following 
extracts from the replies bring our knowledge of the cultivation of the 
Hevea rubber tree down to the most recent data :— 

I. Bengal.— st It has been ascertained from the Superintendent of the Royal 
Botanic Garden, Calcutta, that nearly ten years ago a quantity of the seeds of this 
tree (one of the species from which South American India-rubber is obtained) was sent 
to the garden from Kew. Some of these seeds germinated, but it was found that the 
resulting seedlings were extremely sensitive to cold, and that the low night tempera¬ 
ture of the cold weather of Bengal proved fatal to them, even when planted t*n the 
most sheltered situations. Some of the seedlings were supplied to Tea Planters likely to 
give attention to their culture, and some were sent to Mr. Mann, the Conservator of 
Forests in Assam. The results obtained by these gentlemen were, however, the same 
as those obtained by Dr. King, and it was on his recommendation that subsequent 
supplies of Hevea seeds were sent to Ceylon, instead of to India. The Superintend- 
ent thinks that Hevea will grow well in Provinces like Maiabar or Lower Burma, 
where the climate is said to be moist and equable; but in Northern India, where there 
is a distinct cold season. Dr. King is of opinion that its cultivation is not likely to 
prove successful.” ' 

”1 lie Conservator of Forests, Bengal, who has also been consulted on the subject, 
reports that it does not appear that any experiments in the culture of the tree in 
question have ever been undertaken by the Forest Department in this Province.” 

H. Burma. —Colonel W. J, Seaton wrote of Tenasserim :— 

“ Early experiments .—Experiments on a small scale were commenced at Mergui 
lS 77> with eight seedlings, the survivors of a small batch received from Dr. King, of 
the Botanical Gardens, Calcutta. They were successfully set out in the Forest Office 
compound at Mergui, and although on a low hill, a not very desirable site, yet their 
growth was for some time satisfactory. In 1879, a large number of Hevea plants, be¬ 
lieved to bo well-rooted cuttings, were forwarded by Dr. Thwaites, of the Royal 
Botanical Gardens, Ceylon, and although in the charge of a subordinate who had been 
sent to Ceylon for special instructions, only 178 survived the voyage. These were set 
out in the plantation area selected, about if miles inland from Mergui, on somewhat 
low ground drained by the sources of the Boke Chaung, a small tidal creek. Only 
O4 ot the healthiest plants survived the planting operation, and of these again casual¬ 
ties continued to take place yearly, owing chiefly to attacks of white-ants until the 
number was reduced to 50 in 1S86, since when there have been no further casualties. 
1 he following were the sizes of ten of the largest trees of 1879 measured on 29th 
March 18881—- 
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No. 

Height in feet. 

Girth in inches 
at 2 feet i rom 

Reharks. 



ground. 


1 

39 , 

29* 

Forked into two branches 4 feet from ground. 

2 

34 

37 

Clean bole of 9 feet. 

3 

40 

38 

Ditto 8 „ 

4 

43* 

44 

Ditto 12 „ 

Forked at 3 feet from ground. 

5 

34 

39 * 

6 

38 * 

27* 

Clean bole of 8 feet. 

7 

36 * 

3i 

Ditto 10 „ 

• 8 

30 

lS 

Ditto 6 ,, 

9 

3 ‘ 

27 

Ditto 6 „ 

10 

21* 

18* 

Ditto 8 ,, 


Propagation with cuttings —In the rains of 1879, 24 cuttings from the young 
trees in the Forest Oftice compound were set out in the plantation, but the experi¬ 
ment proved unsuccessful. Subsequent attempts, made from time to time, met with 
no better success, the cuttings generally dying off during the second year. * 
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Vrobaeation m(h seed .—In 1884. a few of the older trees having commenced to 

qo older trees but not being sown immediately after collection, a £reat Potion ofit 

SaLWtettKSS-Sa £S the* olde r* trees 
and by the part removal of the hush enclosing the seed. As many as 7,030 se ^‘'"^ 

rS'-s^ 

*“s&r5w» *«» 

plantation and nurseries was as follows:— 

Trees set out in 1S79 . • \ *. / . , .* 

Seedlings of 1884 to 1886, set out tn the main plantation at 

2Q 7 X IO^ . * » • • * * • . • “ 

In the nurseries, ready for transplanting and] of 1886 . . 3 ,609 

distribution. > of 1887 . . 

Grand Total . 14*841 

General rimarks.—The $o older trees appear to be in perfect health, with evi¬ 
dence of such vigour as to leave no doubt that they are fully established and have 

cessful'ly demonstrated. It now only remains to subject the 

tapping to ascertain the yield in caoutchouc, after which M™ ™ at Menrul 
determined as to the precise area which it may be advisable to plant up at Mergui 

and other suitable localities with this valuable tree. p . u/ 1 Seaton 

In a communication, dated 28th January 1880, Colon®! W. J. beaton 
crave the following account of the method of tapping an y 

rubber obtained by him from the Para-rubber trees of Tenassemn: . 

“ The tapping experiment was first undertaken in July, under the elJIiftE" hoo 
the flow of milk would be more abundant during the rainy sewn* Smalll^ttePs 
pots were in the first instance affixed to the trees by means o^vell-urughtpotters 
clay, and above them small pieces of tin were also placed m such a position as to pro 
tect them from the rain; but, as the clay yielded to the rain and fell to the ground, 
tapping had to be undertaken at intervals between the showers, the bamboo pots 
being affixed by sharpening the upper end and forcing them into the bark ,n the man¬ 
ner followed by the 'Tkit si’ collectors. In order to obtain the largest quantity of 
milk in the shortest time possible, numerous incisions were made on the ti yes. 1 lie 
incisions were made in an upward direction and converging as required. The quan- 
tity of milk collected was so small in the intervals between the showers that it was 
deemed necessary to limit tiie experiment finally to five of the larger trees on the west 
bank of the Bdkchaungale, which flows through the plantation. 1 he milk i.as found 
to flow much more freely from these trees, although not much larger than the 
trees first experimented on. They have, however, a thicker baik, and itjos ob¬ 
served that the exudation of milk was greatest near the ground, where the bar v^s 
thickest, while at a height of six or seven feet it was almost nil. Owing to ^mued wet 
weather, it was found necessary to dry the milk over a fire and keep A J 

in a warm place near the fire for about three weeks. The experiment . 

between 22nd and 26th November, when the rains had PP® > f . 1 me . 

operated on, vis., 5 to the west and 37 to the east of the Bokchaun^ale. * fj e , 
thod of tapping was the same as that followed previously; but the >»el 
incision being small (less in fact than was the case in the rains), the 
tapped to their utmost extent, and, by constantly collecting the milk before it had 
time to dry, the quantity now forwarded was obtained, •vie., 3 °* # u 5 

to the west and 9 oz. from the 37 trees to the east of the Bokchaungale. t 

It may here be remarked that while Para was earlyseen to^ be 
unsuited to Bengal, and accordingly the Botanic Gardens of C s 
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took*-! f art llie * 3 - eS . t l0ca . lit >' for form ' n S a nursery, the Ceylon planters 
1 ‘ f- lr keener interest in Ceara. It has since transpired that Burma 

home of Para 6 not H Ce C ? ° f bea ,°™ ing th ? successful Asiatic acclimatisation 
nt iho ,.n r , r a ’ n0t Cey on> and , Jt m ay be pointed out that Sir D. Brandis 
. y commencement of the interest in foreign rubbers suggested 
Tenasserun as a hkely locality for the Heveas buf made no menfion ol 

III. Madras.— In 1881-82 Mr. Jamieson reported of the Botanic Car 
l " S r °". the N ‘ 1 |! 1,n Mis that he had received from Mr. J. Fergusson a 
few cuttings of this.rubber tree. From these he succeeded in rising one 

Ceara a and S 'th^ S cLni > n 1 e !? hteen !nches ln diameter at the base. Like^the 
first timethic c^ ^ w he / g , r ? w v| g° r °usly, and have flowered for the 
them in anv lar^e",?’ hut sci far I have been unable to extract rubber from 
the Cnncp/ f rg quantit}'. In a special communication for this work 
onlv t!„ Va °' r ,° Forests, Southern Circle, Madras, states : “ There are 

feK y aofcrtffi& ,n t ee ?“' garden at Manontoddy averag- 
T P . tG ? . ei f ht . !py 3a' inches in diameter at 4 feet from the around 

There fn^ 1 IS dec,dedl y. S°od, and the climate seems suited to them. 

but allr ™ g ^e'"appe<?» dr Wh ‘^ haVe made ^ excellent growth^ 

to have^fov \ f Cen Tenasserim the Para-rubber tree would appear 

quhe! 4 c f La J titd° ng T en r ’ ? c ;? ordin £ to Colonel Seaton, the tree is 

from Tenasserim ‘soed ^nf 1S thUS lnd ? pender ?t of external assistance, and 
parts of TnLTil v fY en .seedlings might be furnished to all other 
anr/rfo* u ’ , here lts cultlvatl °n was thought likely to prove successful 
Ls n P i SIrable ; ' Ca ” not be said,. however, that all has h!en\e^nedthal 
*.• . essai - v » to place Para cultivation in India on a commercial basis C 11 I 

QU0te°H S K C0 r Stanl ^ ra t e the C l Uestions ' P ut by Mr. Law“ feTe marks 
matisation^n !" der Manihot Glazl °™, and it seems probable that accli- 
even Itered h<f nr eW * & ma >’ have Iessened thc volume of. milk or 

be tapped Ind the moth vl h ^ an , d at wh5ch the trees should 

perience alone c a „ solve S SU ‘ ted l ° Ind ’ a ' are points that flltllrc cx * 

Indian-grown Para Rubber. 

Secretary Stafe e for “ llected in Tenasserim were sent to the 

ceived from the Kew^utimritieli^une ^efoH°wingreplies were re- 

^r of\l: 20 t|' r Ap'rH ^ s \’' ™ S ^i A t ' >ad;n °" lod e° the receipt of your let- 

GUU — Cha Works 

and^epor"received'mspectin^ them' 0t On the wfc"*’ ^ V-° P ? of thc valuation 

maII quantity of rufcbel ava.lable ^ n^case^ceedin,?S'Lnc«, The 
dered its manipulation somewhat difficult; but, bearin/this far^ in *' ren ' 
as Sh^ewn the samp.es of prepared rubber 

4 f Wi " ^ n ° tked th3t thc bcst <lualit y- valued at «. 3< *. per pound, is nearly 
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f QUaI i°u the M? Sfc ?? u , th American rubber. This was labelled “ Sernamby.” and was 
formed by milk which coagulated immediately on the trees in the dry season. 

, . 5 - The ruboer fmarked No. 3) obtained from trees during the rainy season was 
dried over a fire. The quality of this appears to be better than either No. 1 or 2, and 

r hK Pr °?u S VCry nC \ r t0 N ?‘ 4 * Ejice P t as re £ ar ds the difficulty of coagulating the 
rubber, there appears from these experiments to be little difference between the spe- 
ceased C ° ected durm £ the rain y season and those collected when the rains had fully 

A ^ fc . rees tapped were young, and few were more than twelve inches in diame¬ 
ter. Mr. Thiselton Dyer is of opinion that it is very desirable these interesting 
experiments should be continued, if there are sufficient trees available. If during the 
dry season the milk is found to coagulate readily on the trees, this method might be 
provisionally adopted with the view of testing on a larger scale its suitability forgene- 
ral use in India. Where, however, the milk does not coagulate readily, it migtt be 
advisable to try the cautious application of dry heat in the most convenient manner 
t o C produce'good* r u bber Sun " heat * es P ecia,1 y during the rainy season, does not appear 

7. In South America the milk of Hevea brasiliensis is collected generally at the 
beginning of the dry season. Where the quantity collected is large, it is necessary 
m order to prevent decomposition, to obtain the caoutchouc in a solid mass as soon as 
possible. The best Para rubber is prepared by dipping a wooden paddle in the milk 
and holding it in the thick hot smoke from burning wood and palm nuts. When the 
first layer is dry, the paddle is dipped again and the process repeated until a thick 
solid mass of caoutchouc is obtained. A slit is made down one side, the rubber is 
peeled off the paddle, and hung up to dry,” 

Report from the India-Rubber , Gutta-percha and Telegraph Works Company 
( Limited ), dated Silver town, 30th May 1889. 

The four samples of Hevea rubber received from Kew have been treated with 
sulphur in the same way as that adopted in the case of the better kinds of Brazilian 
rubber. 

Allowance must be made for the smallness of the quantity experimented upon. 

Eight samples sent herewith, four each, “washed” and ^ cured ” 

No. 1- Has the appearance of that imported some twelve months since, and 
known as Rio rubber; is soft, and would decompose if exposed to the necessary heat 
after washing, losing 12 per cent, in that process; its commercial value would be sav 
if. 11 a. to 25. * 

No. 2—Slightly firmer : in other respects the same as No. i. 
value^°* 3 ~ Perce, ‘ tage of loss somewhat less, and therefore of a trifling increased 

No. 4 Is found to be stronger and firmer; not so likely to decomDose when 
drying : worth 2s. 3 <i. Owing to the scrappy nature, the loss is greater than it other- 
wise would be. w 

16. Landolphia florida, Kirkii, owariensis, and other species ^ NACTJEt 

These are known in Commerce as Accra Rubbers: whether oh 
tamed from East or West Africa. 

References. Tropical Agriculturist, Vols. /., 40, 27t , 201. 1047 • // T c 
T £ 8 > j '* JP* 85 ! > 388 y 526 , 767, 864 ; VI,, 814; VII; 6'34 ) Collins’ 

Report on Caoutchouc of Commerce; Reports , Royal Botanic Gardens 
Calcutta , 1880-81, 2; Botanic Gardens, Nilghiri hills, 1882-81 11 • 
Kew Reports , 1877, 32; 1879,18; 1880, 38-42 ; 188 1, 15; Kero* Bul¬ 
letin ( 1888 ), 260:; Official Correspondence from Sir J, Kirk with the 
Government of India, &c. 

j|pbitat . — A ; genus of climbing apocynaceous plants found on both 
the East and West Coasts of I ropical Africa and the adjacent islands 
The following classification of the species is from the Kew Report: — 
West Coast L. owariensis, a species possessing a great latitudinal 
range, viz., from Oware to Angola; L. Mannii, found at Corisco'Bay • 
L. florida originally found in the Niger basin and now distributed over 
the whole of Central '1 ropical Africa: East Coast— L. Kirkii, common 
along the maritime region, and abundant at the mouth of the Zambesi 
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(shipped from Mozambique): L. florida found on the coast near Dar- 
es-Salam and extending inland, and L. Petersiana growing near Tanga 
on the coast of the main land opposite Pemba. 

Caoutchouc.—The species of these African climbers, have been here 
collectively discussed, since, for the purpose of rubber-yielding, their dif¬ 
ferences are very small, the more so in the light of their possible acclima¬ 
tisation in India. It may be here remarked that the world is indebted to 
the exertions of Sir J. Kirk for the East African supply of rubber. But as 
the species of Landolphia cannot be said to have been established com¬ 
mercially in India, only a few jottings need be given, and chiefly the facts 
regarding the attempts at their acclimatisation in India. The methed of 
collection of West Coast rubber from L. florida is peculiar. The milk dries 
so quickly as to form a ridge on the wound which stops the further flow, so 
that it cannot be collected into vessels placed on the stem. The natives 
collect it by making long cuts on the bark with a knife, and as the milky 
juice gushes out, it is wiped off continuously with the fingers, and smeared 
on the arms, shoulders, and breast till a thick covering is formed. This 
is peeled off their bodies and cut into small squares which are then said to 
be boiled in water (Jotim. Soc. Arts , Notes by C. G. Warnfard Lock), 
the West African rubber, Mr. F. T. Valdez states, is collected in June, 
July, and August, but he describes a process different from the above. An 
incision is made on the tree, and a vessel placed under it, which, by 
means of a conductor, is filled, in about 24 hours. From this the caout¬ 
chouc is poured into moulds of various forms, which have been well, 
smoked with massic or palm tree, from which the gum that gives the 
black colour, which they consider indispensible, is procured. “ The 
natives of West Africa are said to make playing balls from the juice of 
E. florida.” It is also reported that in tapping these Landolphias the 
rubber is spoiled if the cut be made too deep as the milk obtains an 
injurious gum. 

Sir J. Kirk describes the process of collecting rubber as pursued on 
the East Coast of Africa from matere —L. Kirkii— thus: —“The operation 
of tapping is very simple : a slice of the rough bark is cut off the surface, 
also just enough of the tree bark, when the juice starts out in drops. 

I hese dry as they are taken from the wound with the finger, and 'applied 
to the surface of the ball of caoutchouc. There is no evaporation required 

exposure in vessels.” An improved process is thus described by 
u .Holmwood : “ A quantity of milk is daubed upon the forearm 
and being peeled off forms a nucleus. This is applied to one after 
another of the fresh cuts, and being turned with a rotary motion, the 
exuding milk is wound off like silk from a cocoon. The affinity of this 
iquid for the coagulated rubber is so great that not only is every particle 
c eanly removed from the cuttings, but also a large quantity of semi- 
coagulated milk is drawn away from beneath the* uncut bark, and during 
die process a break in the thread rarely occurs.” Lieutenant O’Neill 
*ound L. florida not easily killed by the process of collection. He 
observed hundreds of plants so thickly scarred with cuts that nearly %rds 
ot the bark must have been stripped from the tree. Mr. Holmwood 
speaks of the mbunga (L. florida) as yielding a milk that does hpt, like 
L. Kirkii, coagulate quickly. Accordingly, the Maknas who were collect- 
mg it, used sand to assist this process, and not for the purpose of adulter¬ 
ation as was originally thought. The milk of L. Petersiana is also 
gathered in a fluid state by tapping and coagulated by heat. The nro- 
ducc is inferior to that of L. Kirkii. v 

In the annual report of the Royal Botanic Gardens, Ceylon, for i88o-8t 
it is stated that “ Sir J. Kirk thinks the Landolphias (especially l! 
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Firkin bv far the most promising of the rubber plants for cultivation, 

thr£ stems can be cut down at frequent intervals for the rubber, and fresh 
shoots readiK spring up from the stools.” The suggestion is made that 
.i I . '.;ii : n stems might be removed by crushing them and 

tho '"J*?bfS»«f bia.lpt.Me of ca’rbon. Osring jo .h» 
favourable opinion a demand at once arose for the seeds, and Sn d. Kirk 
in a naner read before the Linnean Society on the Landolphias of the East 
Coast of Africa said, that the natives, ijn obedience to this demand, had 
roHected the seeds promiscuously, so that he feared much disappointment 
fid bpfelt hv Dlanters Sir John values first and foremost L. Ktrkn, 
would be feltby planters because it yields a very 

r eCaUS K,'i- The*the/ foms y he states, are of little value. In 1883 the 
T andolphias in the Ceylon Botanic Gardens flowered. It may be said in 
co“S“lt Sir J. kirk stated that in 1882 the value of the exports of 
African rubber amounted to £300,000. 

Cultivation in India. 

t Do„r tr Or Kins in his report of the Royal Botanic Gardens, Cal- 
rn l EXSi SSksto the kind exertions of Dr. (now Sir) 

t J h°em have*germinate^ 3 

P "Tl of Luck = 

in iSSs-sI reported receipt of a dozen plants of the African Landolphia 

fro m Botanic Gardens, Nilghiri hills, for 

TQte S, Mr Jamieson writes Four of the six Landolphias kindly pre- 

*§"' ‘ ,o 8 , ren'orting on the results of Landolphia cultivation, 

De partment in 1883 P p urther Colonel Campbell Walker in 

India that of Mr. Fergusson’s plants 
jSl it fofat only two remained alive, and that they showed 
no g^ tW vlgoS So fa/as is known, all the plants distributed by Mr. 
Femusson in the Wynaad and elsewhere are dead. The twelve plants 
olamed by Mr. Morgan in the experimental garden at Madantoddy all 
d ed within 18 months, but the plant received trom Ceylon Botanical Gardens 
cimdw in wilambur in August 1882 has grown two feet nine inches 

anJ ifnow six feet s^inch^s in blight and is healthy and robust.” In a 
, 1 j however the Conservator of Forests, Southern Circle, gives 

climafeof Madras is »cold for.!« Landolphia. 

17. Manihot Glaziovii, Mull. Arg . ; Euphorbiaceje. 

The Ceara Rubber-tree: Scrap-rubber. . . 

3 1/nr 3S4 ’iTs 4 -’ ‘Retorts’ Koval Botanic Gardens, Calcutta, 1 S& 0 - 81 , 2; 
V I J M I s . l/chort on the Horticultural Gardens, Lucknow, 1882*83,9 ; 
■kAVhW 'V: rssr, ,3-5 ; t 882 , 2 S , 40 ; Indian Forester, IV., 

Habitat '-M’r'croYs’d'escribes the Brazilian tracts.on which be found 
thisplant as posing - a very dry arid climate for a consumable part of 
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the year. The rainy season begins in November and continues to Mav 
and June. The temperature during the period of Mr, Cross’s observa^ 

seemelt 3 * 18 ^ fl i 0m * 82 i to S 5 ° , F - The tract of country, he adds, nowhere 
seemed to be elevated more than 200 feet above the sea. The soil was in 

fnrtw a fr SOrt ?£ S ° ft sa " dstone or gravel. In another locality somewhat 
from the coast large boulders of grey granite occurred between 
g 00 d-sized rubber trees were growing. 

, Cr , os f recommends propagation by means of seed (sown in 

t b ake rn d k T prett ,T moist );-but he adds that cuttings will also 
M. Cro^ e “' y aS W 'i‘T- Dr ‘ H ’ T I imen of Ce y>°" commenting on 

tanic Garden r “° m . mendatl0 ^ fys: “ Experience of the plant in the Bo- 
lame Garden here has proved the general accuracy of the above remarks 

turtT'aml' °J th - e bardiness of the species, its readiness of cul- 

ad aptab,lity to circumstances. It grows equally readilv from 

well hereT m r CU ^ tlngS ’ and ’ t , bougb a native of a tropical sea-level, thrives 
barreifsoi'ls fc UP l ° “V!?* a " alti . tud ^ of 3>ooo F feet, and on the most 
.At 1 S ° s ‘ “ bas succe eded equally in Calcutta and Madras but the 

wet season appears to have killed it at Singapore.” Dn THmen adds 

liable to W fall below ^ Se ft™* £ in . ^‘ies where the temperature is 
acres nnrW fUJo V I! u n , ^ Cn > in 1884, there were stated to be 077 
been%o!-m cd h fr b f r ’ t but t b ° Ut , tbat lime thc °P™on seems to hail 
The plant dther did th f, undertakln g "’as a financial failure, 

pine were not . form en ° u g. b caoutchouc, or the methods of tap. 

'•erf nearlv^h d e f • pr0 . ve futlle - The following passage expresses 

m^ad^eChoTe 1 W Sal / Pln t ,0n A planters = “ As to rubbef cult,Nation, 
who have a intending to plant Ceara rubber is * don’t.’ To those 

rabber trees only, my advice islet them 
not yet (»u ,d wf " g c h f, cuIt,vat, on such as on weeding. I have 

wr, iWziTZ ™, b - 

S«"“d ‘I JSfS! s K,?L t Tr m w S , / h 'i«, 

differs matw-ialUr V RtrBBER *”~The process described by Mr Cross 
SSwS JT ‘ hat pufs,,od ™th <*e Para-rubber tree. After 
leaves are placed ?n toelrounl^TheV^ baSe f '° f , tree a few !ar gc 
or sliced oft to a he"ght of Tour or 2(7^“ ° f , tbe ba ' k is pared 
runs down in manv torh n.Vc LT " fcet r Tlle '"ilk then exudes and 
ground. After several <W th P — * u° me of ll ultin »ately falling on the 
pulled off in strings and d ?ol1ed uTinT JT" 163 T? T l S ° bd ’ and is ‘hen 
°n y a thin paring should be tal on <iff S •” 1 ? U j 10 ba £ s ' n loose masses, 
nulk vessels ; but this is not alwavs afe JeT t deep M enoa e h t0 reach the 
been cut through the bark an -i a en f* e( * to * Nearly every tree has 
proceeds rapidlf,and S' ofle gfcfc taken ? !T ,, the ' vood - ^ecaythen 
dentally.mentions that cear^-mhh ^ are hollow.” M r . Cross ino- 
diameter of four or five inches.” rCeS ,tna ^ be ta PP ed on attaining «« a 

1 RvK-o 1 T Cl ' L n IVA J. , ° N .° F CeaRa Ru bbf.r in i ND ia . 

Calcutta, for 1880^81,' wotT that^hisolanf^ ° f ,he . Botanic Gardens 
18 the on 'y introduced s P ct ' es that can t tid KvefakR^ifly to 
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Bengal, and its rapid and easy growth and adaptability to dry soils are 
points which strongly recommend it. In his previous report Dr. King wrote 
of his first attempts to cultivate this plant that when freely exposed to sun 
and rain, this Manihoot is a wonderfully hardy plant, capable of standing 
the roughest treatment, easily grown, and rapidly propagated. If its 
rubber turns out really good, the cultivation of this species will, no doubt, 
be taken up by tea-planters whose gardens are on the plains, and by 
indigo planters, as adjuncts to their other cultivation. In expectation of 
large demands for young plants and seeds, I have made a Ceara plan¬ 
tation on a suitable piece of ground on the outskirts of the garden/ 1 In 
1881-82, Dr. King reported that the trees had begun to seed and that in 
consequence he was able to distribute a good many seedlings to planters 
and other in Assam, Chittagong, and elsewhere. In 1882-83, he reports 
progress in the propagation of this tree, but remarks that it is rather easily 
blown down or broken by the wind, especially during wet weather. From 
that date the annual reports of the Botanic Gardens of Calcutta make 
only passing allusions to the exotic rubber trees; but in a report of 
Chittagong it is said there are a number of trees on the road to Nazirhat 
“ which were planted out many years ag'6 by the road cess officials, and 
these are now in a flourishing condition.” As large numbers of these 
trees were distributed by Dr. King, they doubtless exist here and there 
all over Bengal, 

II. North-West Provinces.— Two plants of this rubber tree were 
received in 1880 by the Horticultural Society and planted out; in 1882-83, 
it was stated that while they grew they did not appear to thrive well. 
Seeds received from Ceylon did not germinate. In 1886-87, the above 
plants appeared to be dying, but other plants put in the open and not 
watered were doing better and were 24 feet high, the superintendent of 
the gardens adding: “It may safely be assumed that the tree can be 
grown in this part of India, but whether profitably remains to be proved.” 

In 1881-82, the Superintendent, Government Botanical Gardens, Saha- 
ranpore, reported : “That about 100 seedlings of this valuable rubber 
plant have been raised from the seed sent last year by Dr. Trimen from 
Ceylon.” In 1882-83, the Superintendent again wrote that eight of these 
plants kept under glass survived the winter, but all those planted in the 
open or kept in pots under the shade of trees were killed by frost. Some 
of those planted out were from 5 to 7 feet high at the close of the rains. 
They were carefully protected with straw, but they all died off during the 
cold season.” He adds “No one, therefore, need attempt to cultivate 
this tree in the North-West India with any hope of success.” 

III. Sind.— In the report of the Government Farm and Economic Gar¬ 
dens at H vderabad for 1883, it is stated that up to date 5 out of the 100 seeds 
received had germinated. In 1885-86, it was further reported that “the 
largest plant we have is 7 feet high. It is subject to injury from frost. 
During the hot season it grows freely.” In 1887, the report states that 
all the plants had been killed by frost. 

IV. Burma. — This rubber tree was introduced by Colonel Seaton who 
sent “an intelligent lad to Ceylon to receive ins'ructions from Dr. 
Thwaites ” on its cultivation. 

V. Madras. —Mr. Cross in 1881, after inspecting the Ceara trees of 
Nilambur, wrote : “ This region is without doubt admirably adapted for 
the growth of the tree.” He recommended that cultivation should be con« 
fined “to rather dry arid situations and poor soils.” He tapped-a young 
tree by the usual process of slicing off the bark : “ T he milk exuded freely, 
bm next day on examination it was found that the greater portion had 
evaporated, showing the watery and immature state in which milk exists 
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in young growing plants” in a recent report (June 1S88) Mr. M. A. 
Lawson furnishes the following information regarding this rubber plant in 
oouth India at the present date : — 

i S I" Go Y e, : nmc, ? t Gardens at Barliydr there are some fifty or sixty trees, the 
largest of them being about thirty feet in height, with stems having a circumference of 
three to four feet. 1 hey flower and fruit freely, and are spreading through the forest 
of the neighbouring ghat. Besides these, there are some thousands on an estate at 
Kullar, situated about four miles below Barliydr, belonging to Messrs. Gordon, 
V/oodroffe & Co. of Madras. There are also some thousands of trees on th 
Government Teak Plantations at Nilambur ; and in addition to these, there are many 
spread about over the Malabar and Wynaad districts, notably some of the finest on 
Mr. Fergusson s grounds in the vicinity of Calicut. The tree grows very rapidly* 
and, to all appearance, thrives well; but 1 have been wholly unable,to extract rubber 
trom it m anything like a paying quantity, and every one else hitherto has also failed, 
i he following is a letter which I wrote a short time ago to Messrs. Gordon, 
WoodrofFe & Co. on the subject, and which gives in full the difficulties I have 
rul>hpr frnm V fhr.* T' * In c ° ntinuation o f my former letters on the subject of extracting 
of any vZe to givTyo’u am t0 State that 1 1,ave little or no ^^ion 

at tlnf former 4and Ceylon to know if they could help me; the authorities 
I p 1 have promised to make inquiries on the subject, of their West 

lnd.au correspondents, but I have not as yet received news from them. Dr. Tri- 

to e?tnrfc ^ Same straits as m >' self > and has failed in ad his experiments 

to extract the rubber in paying quantities. 

^ v° Jj' wns ' are ^ chief points which I have paid special attention to:— 

^ativeTountry " dia ' produce ^ much rubber as they do in their 

WhA h f/ff S X°Ung to yield rubber in large quantities? 

3 A h esfc , t,m 5 oi the year for tapping th? trees? 

( 4 ) What is the best mode of tapping ? 

ties'of 4 tlie e C^« C rL 40 should r h^vo 'f derati ° n > 1 «nnot believe that the yielding proper- 

1 he third point is the one to which I desire particularly to call your attention I 
IhZh my f Sclf a J ar £ e namber of experiments with the view of finding out what 

hZ ttJT ° f u ta pping the trees is likely to be. The trees, as fou know 

iarVra ns hlve^ct°[ . thc and do not .egain them till after the 
there is ivervTittle„ th,s ,P er . lod of ^ c , year, the sap is quiescent, and 

Th« least Janf ®* udat, °n °f the milky juice, which contains the rubber. 

1 have tp Lined the 2 V IV C * have gamed in my experiments has been when 

•'iaisdf ^ 

only tdl vo f ulow niive f n Urth S 0 " side ^ ati ° n ’ vi *-> the best mode of tapping, I can 

B. r;1 1.i. ia,.., ,, „ - *° r " a by “ h ‘“ « 

v's. The latex, it is said, which springsfrom 1 h,‘ y c ^ harp , knifl ;’ fornn ?ff a senes of 
stream, and is deposited at the apJx of the V lnt ° orte 

into the tree at that point; but in all nw r-^ r Ln I f 1 a d *? A lns » stuck 
flow in such quantities as to form anything fike a steam. ~ ° Und the latex to 

( 2 ) The other method which I have adopted was one which was suggested to mi* K 
Dr. Trimen. He took an ordinary wood-marking implement, and rut out d 3 
channels m the bark, instead of making gashes • the latev ? . ut dccp 

this treatment, is certainly given up in lar|er quantities, andthorubber 
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to collect, as the size of the groove is sufficient to allow the workman to scoop out the 
rubber with a stick. I would recommend your trying this form of extracting the 
.j been able to do; you might also attempt to 


) faci- 


rubber on a larger scale than I have Leuu au.t w w, -7,’T " A \ ~c 

litate a greater exudation of the latex by beating the tree with a. mallet, though of 
course not too violently, otherwise you might destroy the tree itself . , 

I am very sorry not to be able to give you any more satisfactory information, but 
1 hone that, in time, we may discover where it is that our want ot success lies. 

I do not know if you are aware that the roots of the Ccara often swell up into 
tuberous-looking 7 masses, resembling a yam ; they are full of starch very like that of 
tapioca, both in taste and other properties; tlie tubers if boiled, or roasted, are very 
palatable, and they have this advantage over the tapioca plant, that they contain no 
poison, something perhaps might be made from these roots. 

The Conservator of Forests. Southern Circle. Madras, has furnished for 
this work, the following remarks regarding the South Indian Ceara rubber 
trees: “The Ceara rubber grows both in YVynaad and in Nilambur like 
a weed The largest tree in'the experimental garden at Manontoddy out 
of several hundred is about 30 feet high with a crown of foliage 40 feet in 
diameter and a trunk 45 inches in circumference at 4 feet from the ground. 
This tree is only five years old. On being tapped, the trees yield very little 
rubber and the cost of collecting the milky sap is greater than the value of 
the rubber obtained fwtoit. Commercially this tree is, therefore, a failure, 
at any rate for the present 99 

The inability to make Ceara-rubber tree a commercial success seems, 
therefore, to be the only difficulty that now exists. The trees have been 
quite acclimatised, but either they are too young or do not yield in India 
the same amount of milk as in Brazil. It is possible that the defect may 
lie in imperfect modes of tapping, or perhaps from the tree being grown in a 
region where a peculiar condition of vegetation takes the place ot milk-form- 
ini. Cultivation of acclimatised stock in parts of India. where initial accli¬ 
matisation would have been impossible, might correct the defect that now 
retards the enterprise of Ceara and other foreign rubbers. Many exam¬ 
ples might be cited in support of the idea of improved or defective yield 
accompanying successful cultivation in a new country, for example, the be- 
haviour of Cannabis sativa (Hemp) in Europe, India, and Cential Asia 
or Linum usitatissimum (Flax),+ in Europe and India. If it bo the case 
that trees of equal age in Brazil and the localities of India where Ceara is 
being cultivated yield different proportions of milk, the cultivation of the 
tree Should not be abandoned until it had been tried in every district of 
India, where its cultivation was at all possible. If it be found that in no 
available tract of country in India can Ceara be grown profitably, then, 
but not till then, should the hope of ultimate success be abandoned. It 
seems probable, how ever, that greater experience in methods of treatment 
and modes of tapping, together with more precise information as to the 
a"e and season at which the milk flows in greatest abundance, may result 
m the attainment of better results than have as yet been reported. 

HfSTORY OF THE DISCOVERY AND UTILISATION OF 
INDIA-RUBBER. 

The earliest known mention of India-rubber is the remark by Herrera 
in connection with Columbus’ second voyage (nearly 500 years ago) of the 
inhabitants of Hayti playing a game with balls made from the gum of a 
tree. These balls,! he remarks, though large, were lighter and bounded 
better than those of Castile. A more direct allusion to rubber occurs, 
however, in Torquemada s De la Monarguia Indiana (published at Mad 


* {Conf. with the remarks in Vol. II., PP- 104-105.) 

\ r‘t h h the mmaric'regarUing playing balls made of rubber under p. 373-) 
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rid in 1615) where the tree is said to be known to the Mexican Indians as DISCOVERY & 
Ulcquahiatl A white milky substance, Torquemada says, which was um *SATION, 
thick and gummy and found in great abundance is got from it. This is 
collected in calabashes and afterwards softened in hot water or* the iuicc 
is smeared over the body* and rubbed off when sufficiently dry. He aho 
remarks that an oil is extracted from the ulli or rubber by heat which pos¬ 
sesses soft and lubricous properties, and is of special effect in removino- 
tightness of the chest. It was also drunk by the Mexicans with cocoa 
to stop haemorrhage. 

Torquemada mentions that the Spaniards at the time cf his visit 
used the juice of the 11U to waterproof their cloaks, and he adds that “it 
is of great effect in resisting water, but not so the suw, for the rays 
thereof melt it.” Perhaps the earliest accurate description of the South 
American caoutchouc-yielding plants is that given by Condaminein 1735. 

He speaks of the natives moulding the fresh juice in various forms, pro¬ 
ducing bottles, boots, and bowls, which may* be squeezed flat and yet 
recover their form when no longer under restraint. The Portuonese of 
Puia learnt from the Omaquas to make syringes which had no need for a 
piston, or sucker. They were hollow, pear-shaped, with a pipe at the 
mouth. When compressed and held under water they filled with the 
fluid on being freed from pressure, and squirted it through the pipe when 
again compressed This use of the milk led to the Portuguese name Pao 
di Xtrnnga , t.e., “ Syringe Tree.” 

These facts did not, however, attract attention in the Old World till 
nearly a century later. Priestley, for example, mentions caoutchouc in the 
preface to his work on Perspective (1770) as a valuable material for eras¬ 
ing pencil marks, which might be purchased from Mr. Hairne, Mathema¬ 
tical Instrument Maker, opposite the Royal Exchange, at a cubic piece of 
about half an inch for three shillings. Hence the name India-^bber! 
i he slow progress made by caoutchouc in the early stages of its Eurooean 
history is the more remarkable when it is auded that the need had lone 
been felt for some water-proofing material and a patent was taken out ir 
1627 for “ a newe invencon for the making and pparing of ctaine stuffe 
and skynns to hould out wett and rayne.” The first patent granted for 
the use of India-rubber water-proofing was held by Samuel Peal in i-qi ; 

In 1813, Mr. John Clark obtained a patent for making air-beds, the inner 
layer of which was made air-tight by being coated with a solution of caout¬ 
chouc dissolved in spirits of turpentine boiled in linseed oil. The dawn of 
the great India-rubber era may, however, be said to have broken with the 
first of Mr. Thomas Hancock’s patents in 1820. Hancock has accord- 
in R*y. been spoken of as “the father of this important and wonderfully in¬ 
creasing: branch of the arts.” A useful service was also rendered by Mr. 

Hancock in the publication of his ‘Personal Narrative of the Origin and ' 

Progress of the Caoutchouc or India-rubber Manufacture in England, i 
London 1857. In 1823 Mr. Charles Mackintosh of Glasgow obtained a 
patent for making two fabrics water-proof by uniting them with a solution 
of rubber called water-proof double textiles,’ the material used in the pre¬ 
paration of the now famous Mackintosh over-coats. In India about this 
time also Sir W. O Shaughnessy reported that he had made a water 
proofing fabric of a double layer of cloth with rubber between which mlghi 
be used for surg.cal purposes. One of the greatest advances howver 
was the invention of Hancock’s ‘ masticator ’ which tears the ’rubber to 
p.eces and afterwards consolidates it into a homogeneous mass from which 
all impurities may be washed out and the rubber pressed into blocks or 


* (Con/, with method of collecting Landoiphia rubber in Africa, p. 373 
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sheets. Prior to this invention the crude rubber had to be prepared in a 
peculiar manner so as to allow of its being cut into sheets and strings. 
The passages quoted above, ..from the Agri-Horticultural Society's 
Journals , contain directions for collection, so as to adapt the rubber to the 
then only known way of utilising it. Hancock*s masticator dispensed 
with that necessity- An important feature of Mackintosh’s discoveries 
was the utilisation of naphtha as the solvent, and Hancock’s masticator 
having purified the caoutchouc, thus facilitated its rapid solution in naphtha. 
The curious discovery that caoutchouc stretched and retained for some time 
while kept cold, loses its elasticity, led to the invention of the elastic web by 
which fine threads of rubber could be worked up in a braiding or other 
machine and have their resilience restored by a hot iron being passed over 
the fabric. But the full utilisation of India-rubber was only realised by Mr. 
Walter Hancock’s discovery of what is now known as Vulcanizing. This 
was attained in connection with experiments conducted with the object of 
divesting caoutchouc of its adhesiveness, thus allowing of water-proofing 
garments of single textiles having a surface coating of rubber instead of 
Mackintosh’s double textiles. A samplejof rubber obtained from America 
smelt of sulphur, but though this fact was noted Hancock followed up his 
own researches and produced inadhesiye rubber by combining it with sili¬ 
cate of magnesia and other substances such as fuller’s earth, whiting, 
ochre, asphalte, &c. Having ascertained that rubber could be subjected 
to a temperature (240° Fh.) sufficient to melt sulphur without destroying 
the rubber he plunged pieces of rubber into a sulphur bath and obtained 
thereby a hard horny material penetrated but not chemically altered 
by sulphur. By raising the heat to 270° or 280° Fh., at the end of an 
hour, he found the caoutchouc had taken up all the sulphur that it could 
retain, viss. y about 2 to 3 per cent, by weight. On subjecting these 
pieces of caoutchouc in an inert medium to a temperature of 275 0 to 
320° Fh., a chemical reaction took place, the rubber losing all its defective 
properties but retaining all the peculiarities to which it owes its high posi¬ 
tion in the arts. By causing the penetration with sulphur to be effected 
by means of his hot rollers and masticator, Mr. Hancock obtained a 
substance which could be dissolved and applied to textiles. Commenting 
on the importance of Vulcanization, Mr. dames Collins writes :—“ Many 
as were the applications of caoutchouc in its natural or unaltered 
forms, it seemed at one time as if it were likely to fall into disuse, or that 
its applications would have to be circumscribed from certain defects. Its 
manufacture had been carried on in two ways: first,by direct mechanical 
treatment of the gum after simple cleansing; secondly, by the action of 
some volatile solvent, and the application of the solution to some material, 
so that a film of caoutchouc was left on the surface. But it was found 
that such caoutchouc became rigid and inflexible under the influence of 
cold, while it softened and ecomposed in the sun and hot weather, this 
defect alone rendering many manufactured goods a total loss, and caus¬ 
ing, it is said, the failure of several American firms. Contact with grease 
or any kind of fatty or essential oil quickly dissolved it, and perspiration 
had the same effect though slower in its action. It was also very adhe¬ 
sive and sticky, so that any substance pressed against its surface was 
quickly joined and could not be separated. By continued use or tension 
it lost its elasticity, and, besides this, an unpleasant odour produced by its 
solution pervaded the goods. But at the most critical time the method of 
Vulcanization was discovered, which, while preserving and even heighten¬ 
ing the properties for which it was valued, added to its stability and 
divested it of the defects which were so many barriers to its present suc¬ 
cess and future extensions. Caoutchouc so treated was found to have 
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almost perfect elasticity at nil temperatures below 239 0 Fh., and not to be- DISCOVERY & 
come adhesive below a heat of 212 0 Fh., while fresh cut edo- es did not UTILISATION, 
unuc as in the unchanged substance. Its resistance to solvents too was 
veiy marked; though not absolutely insoluble, and its capability of be¬ 
ing inadhesive and unaltered by cold, heat, water, or solvents, opened at 
once a new field of industry.” 

1 he honour of this discovery is claimed in Germany by Hindersdorf, 
and in America by Goodyear, and it is probable many persons were work¬ 
ing on the same lines about the period of Hancock’s discoveries. Two 
years later (1846) Mr. Alexander Parkes took out a patent that gave an ul¬ 
terior mode of Vulcanizing. By the employment of a solution of chloride 
or hypochloride of sulphur in bisulphuret or sulphuret pf carbon, coal, 
naphtha, or turpentine, he obtained the same change as described above 
in Hancock s process of Vulcanization. Speaking of this process Mr. 

Collins writes Caoutchouc in the dry state, if kneaded with a certain 
amount of dry chloride of sulphur, slowly underwent the same change, 
and whilst hot could be pressed into any desired shape. Caoutchouc, pre- 
vious to being submitted to the “ changing,” could be combined with wool, 

Hax, cotton, wood or cork dust, earths, oxides of metals and with other 
gums, by this process, however, only thin sheets could be subjected to 
this method as in the case of thick sheets, the action on the outside would 
have proceeded too far before it had penetrated to the centre. After the 
^ ver o taken out of tins bath, they were placed in a hot chamber 
and then washed m water .or in a solution of caustic potash, or soda. 

r ^ 1Zed rubb , e [ ma y. b e hardened by various processes until it can 
be cut like ivory and hence it became applicable to a numerous series of 
jicw purposes such as the manufacture of combs, backs of brushes, in fact 
it was rendered suited for all the industries in which bone, ivory whale- 
bone tone,seshell &c, are required. It‘might even be coloured to 
any shade and built up in mosaics, made into railway buffers, used as 
pavements, or a thousand new applications for which the natural rubber was 
quite unsuited. It could be moulded or engraved, or have its surface only 

hardened by Parkes process. Goloshes manufactured and then Vulcanized ! 

were found to be superior to those made by any other process. Various ! 
patents were also taken out for other methods of hardening caoutchouc such i 
as by means of iodine or of bromine or of both and with or without sul¬ 
phur, the discoveries thus widening and extending the uses of India-rubber I 
^rnodancomme^ substance has become an indispensable necessity 1 

br ' ef slcctch ’ co ?P' lled fronl most modern writers but mainly 
frorn Golhns various papers (in the British Manufacturing Industries, in 
Bnta,nca > &c ) " ill suffice to give some idea of the pro- 
pcrties of caoutchouc as now manipulated ; and to show that Its extensive 
modern application justifies the importance given to it in tropical a-Ticul- ■ 
jure and forestry. To complete this sketch.‘ii need only be necessary to 
briefly review the Indian trade statistics of the-substance. ° 

INDIAN TRADE IN CAOUTCHOUC. 

Mr. J. E.O’Conor, in hi s Review of the Trade of British India for 
1874, gives a retrospective account from 1868-60. “The trade « 
for 1874-75. was somewhat less than in previous years and srilMe^s 
m 1872-73, the supply of the market of shipment being son ewhlt un" 
certain under the conditions in which the rubber is collerJri k, • 
tribes.” “ I he exports of Bengal are much larger than those fron?Ft Un ^ 6 
All the caoutchouc brought down to Calcutta® is product 
Mr. O Conor then gives the figures of exports, the average for the fiv c 
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years ending 1872-73 being 12,003 cwt., valued at £63,217, but for 1873-74 
they were 16,837 cwt., valued at £117,775 and for 1874-75, 15*893 cwt., 
valued at £108,6450 Mr. O’Conor then remarks : “ The trade is shared 

by Bengal and Burma, but by the former in much the larger proportion- 
The exports from Bengal fell off during the yean from 16,255 cwt. worth 
£ II 5>754 to 13,938 cwt. worth £96,492. The exports from Burma, on 
the other hand, increased from 582 cwt., worth £2,020 to 1,954 cwt. worth 
£12,104. The export trade from Burma only commenced in appreci¬ 
able quantity, in 1873-74. All or nearly all the caoutchouc exported 
from that province is produced in Upper Burma.” In the correspond¬ 
ence quoted at page 346 the exports from Calcutta were 514 maunds 
in 1836. In 1880-81, Mr. O’Conor reported a decline in quantity, but 
increase in value, and in the following year he remarked that the exports 
were 10,699 cwt., valued at R 10,88,426. “ The shipments, he there states, 
are entirely made from Calcutta and ports in Burma, and the countries to 
which the article is exported are the United Kingdom and the United 
States of America, small quantities being sent also to the Straits Settle¬ 
ments and Egypt. The shipments to the United States show a consider¬ 
able increase compared with the previous year.” In 1885-86 the exports 
are pointed out as continuing to decline; in the following year the trade had 
slightly improved. In 1888-89 the Imports from Foreign Countries 
were 53 cwt. valued at R6,i47, and the Exports of Foreign Merchan¬ 
dise were 52 cwt., valued at R8,630. These imports came mainly from 
Madagascar to Bombay and were exported to the United Kingdom and 
France. These transactions show, therefore, a certain amount of the new 
African trade in rubber falling into the re-export route, that much of the 
African and Madagascar produce has followed from time immemorial. 
Of the Rubber of Indian produce there were Exported to Foreign 
Countries, in 1888-89, 8,673 cwt., valued at R9>67,348 : this went from 
Bengal, 5,609 cwt, and from Burma, 3,064 cwt. As in former years the 
Indian caoutchouc of 1888-89 went chiefly to the United Kingdom, 
United States, and Egypt. 

The coastwise transactions last year were 118 cwt., valued at R 11,010 
Imporetd and 2,842 cwt., valued at R3,58,ii3, Exported. The imports 
were mainly from other Bengal ports (Chittagong) into Calcutta.^ I And 
the exports were from Burma into Bengal (namely, 2,731 cwt.). These 
transactions, of course, overlap each other and to a certain extent reappear 
in the Foreign Exports. Thus the Bengal exports to foreign countries 
would doubtless comprise Assam, Chittagong, and Burma rubber, but the 
exact amounts of each kind cannot bs made out since the Bengal con¬ 
sumption is not known. 

The trans-frontier trade is mainly into Assam and Chittagong, and the 
figures for this trade have already been given (see page 356). To what 
extent, if any, a transfrontier export trade may take place from Burma 
to China and other countries beyond that frontier, is not known ; but we are 
told the contractors paid Government R 1,00,000 for the right to collect and 
purchase rubber while the declared value of the foreign and coastwise 
exports from Burma were valued at R7,o6,378. 

It will thus be seen that the Indian trade in caoutchouc sprang 
suddenly into importance, and from 1872 fluctuated forward until 1882-83, 
when it reached its maximum in the value of £*3,59,165, and from which 
date it may be said to have fluctuated downwards. The whole of this 
rubber since about 1875 has been drawn from the' indigenous tree and 
mostly beyond the British frontiers of Assam, Burma, and Chittagong, 
the cultivated and acclimatised trees not having as yet contributed to the 
supply. 
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INDIGOFERA, Linn.; Gen. PL, 494 . 

A genus of herbs or shrubs belonging to the Leguminos.®, which com¬ 
prises some 250 or 300 species, distributed throughout the tropical regions of 
the globe, India having about 40. They may be readily recognised as being 
papilionaceous plants, with imparipinnate leaves which bear laterally attached 
hairs: stamens diadelphous; pods round, dehiscent, not jointed. Of the 40 in¬ 
digenous species .10 are said to occur throughout the plains, ascending the 
Himalaya and hills of India to altitudes of 3,000 to 5,000 feet. About half 
that number are temperate and occur between 6,000 and S,ooo feet. Including 
the species that are spoken of as widely distributed in the tropical regions of 
India—Bombay and Sind possess in all 25 species, so that these piovinces have 
about 10 or 12 peculiarly local forms, some of which ate distributed to Madras 
and Ceylon'; the Panjdb and the North-West Provinces each ^possesses two 
local species; and Madras three, while Bengal cannot be said to have any 
species that is confined or peculiar to it. The head-quarters of the Indian 
Indigoferas is thus in the Western Presidency, and from Bengal to Assam 
and Burma there is a marked decrease in the number of forms and abundance of 
individuals. I his sketch of the distribution of the Indian species may be 
viewed as of considerable interest when it is added that Bombay is the only 
region where a botanist has spoken of Indigofera tinctoria (the true Indigo) 
as having been seen in what appeared a wild condition. The older records 
of commercial indigo also point to the Western Presidency (or the basin of the 
Indus) as the region of supply and earliest manufacture. 

The following enumeration of the species of Indigofera comprises only 
t lose regarding which economic facts have been published. About as many 
more are known to the Natives and bear specific vernacular names in the regions 
where they occur. 


Indigofera Anil, Linn.; FL Br. IndII., gg; LEGUMiNOSiE. 

(European In digo), Hind.; Shimaiya-viri, Tam.; Shu - 
namli , Tel.; Shimetiili , Kan. (Foreign indigo in Tam., Tel., and 
Kan.); VxshashSdhani, Sans. The Sanskrit name is derived from sh 6 d 
to clear and visha poison. 

Habitat.—This species is admitted by botanists to be purely 
American. It was cultivated by the Spaniards in Mexico and by the Portu¬ 
guese in Brazil as a source of indigo. It nowhere exists in a wild state 
in India, and was probably introduced during the period of Portuguese 
ascendancy in the Western and Southern Presidencies. It is nearly allied 
to I. argentea var. ccerulea as may be seen from the fact that Kurz 
reduces that form to this species. 

Dye.—The dry leaf indigo of Madras is to some extent obtained from 
this species. I he reports furnished by the Madras Government, in con¬ 
nection with this work, do not affora sufficiently detailed information to 
allow of an opinion being formed as to the relative degree of cultivation 
of this species and of I. tinctoria. Nor do they supply the means of 
enabling us to judge as to their relative value as sources of the dye, but it 
may be presumed that tinctoria is superior, from the fact that mention is 
made or that species displacing Anil. The reader is referred for further 
information to the account of Indigo in the pages below, 

I. argentea, Linn.; Fl. Br. Ind., //., gs ; also var. ccerulea. 

Often called Wild Indigo. 

Syn.— Indigofera ccerulea, Roxb.; I. ret us a. Grab. ; I. bracuycarpa 
Graft. ; I. tinctoria, var. brachycarpa, DC. Prod.; I. ti-ctoria* 
rorsk ,, P-gypt. " 9 

Ver a.—Surmainil, Hind; Ml, Merwara,- Kdru-niti, Tel.; KH-aviri 
(According to Ainslie), Tam.; Karu.nill, Kan.; KilaMtako, Sans. 
The above names mean black indigo. 
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One of the Wild Indigoes. 
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References.— Roxb., FL Ind., Ed. C.B.C., 583, 584; Ainslie, Mat. hid., 
II., 34; Dais. & Gibs., Bomb. FI., 59 ; DC., Orig . Cult. PI., I 37 i Elliot, 
FI. A?idh., 87; Murray, PI. and Drugs, Sind, 116; Indian Forester, 
XII., App. 11; Duthie, Report, Flora Merwara. 

Habitat.—A shrubby plant, according to th e^Flora of British India, 
found in the plains of Sind, the variety ccerulea occurring on the plains at 
Banda. It was, however, apparently found by Roxburgh and Elliot in 
the Telegu country, and Mr. Duthie has recently reported its discovery 
at Merwara. Kurz's I. tinctoria var. Anil {Jour. Asiatic Soc., Bengal, 
XLV., 1876, 269) is apparently^?'. ccerulea, and if so, it occurs all over 
Burma from Ava to Martaban and Tenasserim. It is distributed to 
Arabia, Egypt, and Abyssinia; and according to DeCandolle, is cultivated 
in Egypt and Arabia. . 

Dye.—Roxburgh states that, although he was able to extract indigo 
of good quality from this species by the ordinary process, he could not 
discover that it was employed for that purpose by the natives of India. 
Subsequent writers (Ainslie for example), however, mention, that it is so 
used, and Dalzell and Gibson were of opinion that the variety ccerulea 
may probably have been the source of the plant (I. tinctoria) now cultivated 
for its dye property. _ „ 

[ lct. 332. 

Indigofera aspalathoides, Vahl. ; FI. Br. Ind., II, 941 Wight, 

Syn.—I. aspalathifolia, Roxb. ; Aspalathus indicus, Linn.; Lespe- 
DSZA JUNCEA, Wall. 

Vera.— Nil, Pb. ; Shevenar-vaynibu, or shivdnarvembu (shivanar , honorific 
for Shiva, and vembu, the Neem Tree), Tam.; Shiva-malli (Shiva s^yas- 
mine), Kan.; Manneli, Malay.; Shcvdniarba (according to Ainslie) — 
Shiva's neem, Sans. 

References.— FI. Ind., Ed. C.B.C., 582; Thwaites, En. Ceylon PL, 
83; Dais. & Gibs., Bomb. FI., 58; R ! l f ede > r H ° rt ‘, M r nL J ; 

Ainslie, Mat. Ind., II., 385 ; Dymock, Mat. Med W. Ind . , 2 nd Jid., 
215; Bidie, Cat. Raw Pr., Paris Exh.,52; Drury, IJ.PL, 277 ; McCann, 
Dyes and Tans, Beng., 93; Cooke, Oils and Oilseeds, 49; Balfour, 
Cyclop., 337 • 

Habitat.—A low under-shrub of the plains of the Carnatic and Ceylon. 
Roxburgh speaks of it as found on dry lands near the sea. .... 

Oil.—Rheede says that an oil is obtained from the root, which is used 
to anoint the head in erysipelas. . , . 

Medicine.—Dymock compiling from Ainslie and Rheede writes : — 

The LEAVES, flowers, and tender shoots are said to be cooling and 
demulcent, and are employed in decoction in leprosy and cancerous 
affections. The root is chewed as a remedy for toothache and apthse. 
The whole plant, rubbed up with butter, is applied to reduce ccdema- 
tous tumours. A preparation is made from the ashes of the burnt 
plant to remove dandriff from the hair. The leaves are applied to ab¬ 
scesses, and the oil obtained from the root, is used to anoint the head 
in erysipelas. Dr. Dymock adds that he has not seen the plant used 
medicinally in Bombay. 

I. atropurpurea, Ham. / FI. Br. Ind., II., I0I; Wight., Ict. 369. 

Syn.—I. Hamiltoni, Grah . 

Ver a .— Bankati , kala , sakcna , sakna , Hind. ; Kkenti, jund, Kaghan ; 
Kathi , gorkatri , Kashmir. „ . - ,, r r ... 

References.— Roxb., FI. Ind.,Ed. CB.C. 5 S 6 ; Voigt, Hort. Sub. Cel.,M, 

Brandis, For. FI., , 36 ; Gamble, *>*« 

Tour in Hasarn, 67 ; Atkinson, Him.■ Otst.,308, 340. 432 , umaic 
and Fuller, Fie Id and Garden Crops, 43 i Gao., Mysore and Coorg.I., S9- 
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The Red Kerinjy of Madras. ‘ (G. Watt) 


Habitat.-A small shrub of the Salt Range, from 2,500 to 5,000 feet 
and outer Himalaya from Hazara to the Khasfa Hills, ascending to o 000 
feet but found as low as 1,200 feet on the Shvalik Hills. ° 9 ’ 

t'lbre. I he twigs are used for basket-work and bark bridges. 

Indigofera cordifolia, Heyne ; FI. Br. hid., II. 9?. 

Vern.— Vckriavas (Merwara), Uaj.j Godadi, bodaga, botsata, Bomb 
References.— Date & Gibs., Bomb. FI., sS; Aitchison, Cat. Pb. and Sind 
Pl.,40; Mtifray, PL and Drugs, Sind, 114; Drury, U. PL, zif, . Lisboa 
r‘ i ' j??”**•• 197 •' Gas., Mysore and Coorg, I., $6 • Gas., N-W P ’ 
/., So; IV., Ixx. ; Indian Forester, XII., App. 2, ir '* 

Habitat.-—Plains throughout India proper, ascendine to a 000 fpet ; n 

tl 6 Maloti Va " e J-M Di fl buttd 1 to Af ghanistSn, BaLlus^ Nubia 
the Malay Isles, and North Australia. 

Food. Seeds eaten in times of scarcity and famine. 

I. Dosua, Ham.; FI. Br. bid, II., 102. 

S yn.— I. HETERANTHA, Wall. ; I. VIROATA, Roxb. ; also var. TOMENTOSA, 
Grah.; I. stachyodes, Lindt. ’ 

V %u~K Khenti ’ shaeali ’ malt “‘ kaskeri > Pb m theot, hatkewat, kali, 

References. Roxb., FI. Ind Ed. C.B.C., 586; Voigt, Hart. Sub. Cal., 

2 Cite tk,nS ° n ’ H ' m ' DlSt " 30S ’ 34 °’ 472 •’ Settle - Rl ’P t - Simla, App. 

Habitat. A shrub of the Temperate, Central and East Himalaya- 
oimla to Bhotan and Assam ;. 6,000 to 8,000 feet. 

Food and Fodder.—The flowers are said to be eaten in Kan<*ra as 
a pot-herb. Prized as a fodder for sheep and goats; buffalos are also 
said to be fond of it. 

I. enneaphylla, Linn.; FI. Br. Ind., II., 94 
This is the Red Nerinjy of Madras 
Vern .—l 

pattern 

pullatc v _, ___ 

References. — Roxb., FI. Ind., Ed. C.B.C., 384 ■ Volet Hort ri 

211 ; Thmaites, En Ceylon PL, 411 ; Date. & Gibs’., Bomb Ft C rg\ 
Aitchison, Cat. Pb. and Sind PL, 40; Ainslie, Mat. Ind, II f, ’. 
0 Skaughnessy, Bang. Dispens., 293; Dymoch, Mat.'Med. W Ind ’’ 2nd 
Ed., 2is ; S. Arjun, Bomb. Drugs, 201 ; Drury, U. PL, 277 • MrC.r,, -- 
Dyes and Tans, Bang., 93 1 Balfour, Cyclop., 337. ’ 

Habitat.—A small, trailing, much branched shrub. Met with in the 
pluns of India and ascending the Himalaya to .<.,000 feet; distributed to 
Ceylon and Burma, the Malay isles, and North Australia 

Medicine.-Ainslie remarks that the juice of this plant is used as an 

affections 10 atld dlaretic ’ and is cons| dered alterative in old venereal 

Fodder.—Roxburgh regards it as one of the most useful plants of 
pasture lands; it is employed as human food in times of famine. P 

I. Gerardiana, Wall.; II. Br. Ind., II., wo. 

Var. heterantha. 

DC 1 ! ’' '■ V,RGATA ’ '• OOADRAKOULARIS, Grah. ; 

Ve ZoTi a ^sn pb - 

R |to F z- § 

Jour. Agri. Hort. Soc. Ind., VIII. (ScL), i 5S . 7 ’ Cyclop > ^ , 


INDIGOFERA 

Gerardiana. 


Wight, Ic., t. 4 oj. 

n ‘ Bhingule, Mar. ; Sheppuiurunji, <=rR ed Plant), Tam. ; Yerra 
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Habitat.—A low copiously branched shrub of the North-West Himalaya 
and the Eastern skirts .of the Suliman Range, ascending to 8,000 feet. 
Distributed to Afghanistan. The variety heterantha is also found in the 
Khasia Hills and Bhotan. 

ribre.—T wigs are employed for basket-work and in making rope 
bridges. 

Structure of the Wood. —Hard, white, with an irregular heartwood of 
da-k colour. Weight 56lb per cubic foot. 

Ir.digofera glandulosa, Willd ./ FI. Br. Ind ., II., Q4; Wight , lc., t.ggo. 

Vern.— Vekhariyo, Mar. ; Barbed , Sholapur ; Gavacha malmandi, 
Kaladgi, Bomb.; Vekhariyo , baragadam, barapatdlu, boomidapu, 
barapatam (Madras), Tel. 

References. — Roxb., FI. hid., Ed. C.B.C., 583; Voigt, Hort. Sub. Cal., 
211; Dais. & Gibs., Bomb. FI., 58 ; FI. Andh., Elliot , 23, 30 ; Dyviock, 
Mat. Med. W. hid., 2nd Ed., 216 (under I. trifoliata) ; S. Arjun, 
Bomb. Drugs, 41 ; Drury, U. PI., 2y 5 ; Lisboa, U. PI. Bomb., 197 ; 
Bomb. Gas., XV., 431 • N.-W. P. Gas., I., 80 ; Balfour, Cyclop., 337. 

Habitat.—An annual with elongated slender branches, found on the 
plains of the Western Peninsula and„Bundelkhand. 

Medicine.—The seeds of this species, as also of I. trifoliata, are said 
to be employed as a nutritive tonic. 

FbOd.—The natives make flour of the seeds, and when baked into 
bread use the flour as an article of diet in times of scarcity. The seeds 
were extensively employed in that manner during the Bombay famine of 
1877-78. Lisboa regards them as highly nitrogenous. 

I, linifolia, Betz.; FI. Br. Ind., II., 92; Wight, lc., i. gig. 

Vern. Torki , Hind.; Bhangra, Beng. ; Tandi khodebaha, Santal; Torki, 
Pb. ; Burburra, pandhuri pale, bhangra, torki, Bomb. ; Pandhl, Nasik ; 
Jawarich malmandi, Kaladgi, Bomb. 

References.— Poxb., FI. Ind., Ed. C.B.C., 5S2; Voigt, Hort. Sub. Cal., 
211 ; Brandis, For. FI., 136; Thwaites, En. Ceylon PL, 83 ; Dais. & 
Gibs., Bomb, El., 58 ; Stewart, Pb. PI., 70 ; Aitchison, Cat. Pb. and Sind 
PL, 40 ; Dymock, Mat. Med. IV. Ind., 2nd Ed., 887,889 ; Atkinson, Hun. 
Dist., 308, 340 ; Lisboa . U. PL Bomb., Jp7; Gas. Bomb., V., 25 ; N.-IV. 
P., 80 ; IV., Ixx. ; Balfour, Cyclop., 337. 

Habitat.—A small, prostrate plant, common in the plains of India and 
Cevlon; ascending the Himalaya and distributed to Abyssinia, Afghan¬ 
istan, See. 

Medicine.—It is given medicinally in febrile eruptions. The Rev. A. 
Campbell says that the Santals use the plant in amenorrhoea along with 
Euphorbia thymifolia. 

Food.—T he seeds were largely consumed during the Deccan famine 
of 1S77-7S, by the people of Kaladgi, Dharwar, Sholapur, Ahmednagar, 
&c., though they are unpleasant to the taste. After being ground to flour 
they were, either alone, or mixed with cereals, made into cakes. Dr. Lyon’s 
analysis proves the uncultivated pulse to be rich in nitrogen. 

I. paucifolia, Delite; FI. Br. Ind., II., 97; Wight, Ic., t. ggi. 

Syn.—I. argentea, Poxb. ; I. heteropiiylla, Poxb. mss. 

Vern.— Kuttukkdrchammatti, Tam, (from Kuttukhal, an upright post, and 
chammatti, a smith’s hammer). 

References.— Poxb., FI. Ind., Ed. C.B.C., 383; Dais. & Gibs., Bomb. FI., 
59 ; Murray, PI. and Drugs ofSmd, 116 ; Gas., N.-W. P., 80; IV., 

Ixx.; Bhandara Settle, Rept., 20; Madras, Man. Admn., II., 123 ; 
District 7 Inn ., Coimbatore, 247 ; Sydapet Ex. Farm Man. and Guide ; 
Duthic on Merwara, 11. 

Habitat.—A shrub 4 to 0 feet high, found in the plains of Sind and the 
Upper Gangetic basin. Distributed to Baluchistdn, Arabia, Tropical 
Africa, and Java. 
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The Indigo Plant of Commerce. 


(G. Watt.) 


INDIGOFERA 

tinctoria. 


Medicine.-—Mr. Maclean writes that it is considered an antidote to 
poisons of all kinds. The root boiled in milk is used as a purgative and 
a decoction of the stem as a gargle in mercurial salivation. 

cr n der V 4 u Ge E are fond this plant > and S rOWS f r ee b r on the poor- 
esi soils. It has been experimentally cultivated at the Sydapet Farm 

Mansi' w ‘ th sa fr^ctory results. The opinion has been expressed in the 
Alanual and Guide to the Farm that it may possibly become a valuable crop. 

Southlndta” 11 * S extensiveI ^ employed as a manure for wet lands in 

Indigofera pulchella, Roxb.,- FI. Br. I tl d., II., ioi ;}Wight, I? 6 /' 

y S* r 1, PUKp ORESCENS, Roxb. / I. CASSIOIDES, Rottl. ; I. ELLITTICA, 
Roxb. ; I. VIOLACEA, Roxb. ; I. ARBOREA, Roxb. 

ye f n \~r S akcna y hahnci, Hind.; Uterr, jhurhur, Kol.; Darohuter , lili 

Totii nVlJ AL T Htkpl ? I r EPCHA i Jirhul, Kharwar; Baroli , Mar.; 
j ogri, tsHiL; Jaw maiyavn or tawnuyiang, Burm. 

Ca? a 2^‘~r Roxb F Ft d ln ir Ed - C --- B C ” sSs ’ 536 > Voi e t > Hort - Sub - 

For Man in& lS ’TrD-’ ,J S : L Kur3 > FL Burm.,I.,36i; Beddome, 

. Aitcbl »,?*’ Pj G W;‘ blc ’ Man. Ttrnb., ,17 ■ Dais. & Gibs., Bomb. FL, 60 ; 
Teru AL C r' Ph - r an * G Vid PL, V; KurB, Prelim. For. Report, 
l'crn,’ P?£i C ri J G Z ak ’ Cat. Bomb. FI., 46; Rem. A. Campbell, Kept., 

MS So t', °n N ?? P Z> N e OS - i 48o > 92341 Aik inson, Him. Dist., 
30b, 340, 472 Drury, UP!., 2S0 ; Gas. Bomb., XV., 431; Gas., N.-W. 

gr’di' 80l s>l V 'J* xx% >' Gae > Simla, 12; For. Admn. Report, Chuiia 
Hahitd SP T\ 85 ^‘ 2< L ; Juur l A S r i--Hort. Sec. {Set.), Vi 11 ., ? 55 . 
lavan trict' Km 6 V l ° 6 fee j. hi S h > found throughout the Hima- 
it L nnt Mnff P d h, ' S °L In . d,a > ascending to 5,000 feet. Kurz mentions 

Ava and Prnm* 1 f he D dry and °P?"’ especially in the In, forests from 
AV . me down to , Pe g u and Martaban. 

Medicine.- A decoction of the root is given by the Santals for cou^h 
nd a powder of the same is applied externally for pains in the chest. * 

a 1 erf ;°°r vTf * tS m 1 0k PL0WERS are sometimes eaten in Central India and 
also in Chutia^Nagpur, as a vegetable. 

Structure of the Wood.—Similar to that of I. Gerardiana, var. heteraatha. 

I. tinctoria, Linn.; FI. Br. Ind., II., 99; Wight, Ic., t. 365.. 

The Indigo Plant of Commerce. 

( nll P atie > ‘he plant, and niltnal, the dye stuff). Hind., Beng. : 
:J~’ ‘he leaves, as a medicine), Pit.; V/asm.i (the leaves)', 
8"SI t} £ he lea Yf s ; TuKEI; Jil, nil, r.ir, Sind; Nila, gji. 

Bomb.; Mar.; Gah nu , Guz. ; Ntlam, Tam. 5 Nili-mandu, 

,*}-,%■} N ‘ ,a ™’ Malay. ; Mainai, or s/idn mai, Burm.; Ndi, 

‘ join, mhta, snphali, tuitha, grdmind, ronjani 

(c.g that winch dyes), Sans. ; Nilaj, Arab. ; Nil, nilah, Peks. 

.%^n eS '~ RoX r’ Fl 'J, nd ‘’ lid - C - B - C > 2 y> S8s; Voigt., Hort. Sub. Cal., 
B l a,l f >s > For-fil- ' 35 ; Betldome, FI. SyP . Man.,.8$ ; Gamble, 
Fl d-'st'XZ 1 n m %‘/ eS ' F"- Ceylon PL. 4 ii ■ Dale. & Gibs., Bomb. 
l)C S nU i;'r il m' Il P 7 ? s A,l ‘tuson, Cat Pb. an.! Sind PL, 4, ■ ' 
/Je., Origin Cult. Pl„ ; Linnaon Soc. y Jour. MU ■ XX ao , 

s£* a xlf Ur !s?fi n ri 0 JtS t P K PU ' Kurs. in jour. AHati’c 

PUn\ A „r'j 6 ' 26 9 * als °f u ?s, Prelim. For. Kept., Peru, Ap{>. (\ v • 
harm., i : . 7 ,, jpj, 5 ; Ainshc , Mat . Inf, /., iyn • // j 4 . Q' <?;, ’ V 

iMo.deen Sheriff, sipx’ftJJm?HA *£, 

FA ’ ?,\. rr v n t’ Jr ■ 3 t' I Dyvwch, Mat. Med. 'V. Ini. 2nd 

hi., 213 fll.S. Dispens., tstk Bd., rt.71 ; Bent, ip Trim. Mod P' 7, 
Murray, PI & Drugs,Stnel, it 4 ; Bidie, Cal. Rato Pr., Paris F: j ’h, ; . 
,V F- Oey, Indtg. Drugs oj India, It3 ; Ain-i-Akbari, G’adn in’s TranJl 
Mat M’f S ’p l \ : ^r-book of Pharmacy, , 878, , 48; Ir^nJ 

'it ^Si na !j 6 ' ’Ij ya t’' e . o/Joh: Hughen van Linschoten, 1 , 6-2’. 

II*y 280 ; Hove s tout in Bomb., 1787, 47, 48, 40 vV 61 im , 

162 < Baden Powell, Pb. Pr., 339 ; 
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U. PL, 254, 473 ; Diithie & Fuller, Field and Garden Crops, 43 ; Lisboa, 
U. PI., Bomb., 242 ; Birdwood, Bomb. Pr., 297 ; Royle, 111. Him. Bot., 
248 ; Atkinson, Dyes and Tans , 1 ; McCann , Dyes and Tans, Beng., 
93, 126 ; Liotard, Dyes, 96 to 109 ; Crooke, Dyeing, 438 to 489 ; IVardie, 
Dye Report, 18; Hummel, Dyeing & Textile Fab., 295 — 318; British 
Manuf. Industries, Dyeing, 141 ; Needham, Kampti Dyes ; Pandit Bhdg 
Ram, Report on Indian Dyes, 1 ; Short?s Prise Essay on Indigo ; Royle, 
Prod. Resources, 37, 52, 94, 3&7, 392 ; Kew Rept., i8*0, 49 ; Schunck on 
Indigo-blue in Philosophical 'Magazine, Aug. r8s5, 73; January to 
June 1858,29, 11 7, 1S3 ; Indigo, by W. M. Reid ; Watts, Diet, of Chemis¬ 
try, 246—264; Milburn's Oriental Commerce, Ed. 1825 , pp.289 — 291; 
Spoils' Encyclop., 8, 58; Balfour, Cyclop., II., 33S ; Smith, Die., 220 ; 
Treasury of Bot., 621; Ure, Diet. Indus. Arts and Manu., II., 656 ; 
Kew Repts., 1881 : Kero Off. Guide to the Mus. of Ec. Bot., 40 ; Kero Off. 
Guide to Bot. Gardens and Arboretum , 69 ; Trop. Agri., 1st March 
1882, 770; 1st April 1882; 23rd February 1889 ; Simmonds , Trop. 
Agri., 3s6; Kero Bulletin,. March j 888, 74 ; Selections from Rec. of 
Bengal Govt., No. 33, Pts. I., II., III. ; Indigo Planter's Gaz. ; Wallace, 
India in .1887, 231—234; The Calcutta Re vie 70 ; Indian Field; Proc. 
Agr. and Hort. Soc., Burma , 1872 ; Manson, Report on Cultivation of 
Indigo in Rajmehal, 1877 } Experimental Farm Report, Saidapet, 1878, 
IQ ; Trade and Navigation Reports ; Rep. by Dir. of Land Records and 
Agri. of Bengal; Reports of Rev. and Agri. Dept., 5th August 1889; 
Special Reports: H. Sewell, Esq., Collector of Cuddapah, 21st Oct. 18S8 ; 
Burma Govt., 1888 ; H. Willock, Esq , Collector of Trichinopoh', 3oth 
Oct. 1888 ; H. Goodrich , Esq., Collector of Bellary, 4th Oct. 1808 ; Memo, 
by Rev. Dept., on Madura District, 1888; No. 1431 of 1851, Bombay — 
Official Papers regarding the cultivation of Indigo in Sind ; Rept. of 
Indigo Commissions, 1861 and 1877 ; Papers relating to Indigo cultiva¬ 
tion in the Presidency of Bengal, \b6o, printed Bengal Military Orphan 
Press ; Selections from Papers on Indigo Cultivation in Bengal by a 
Ryot; Selections from Records of E. I. Company; Dictionnaire Univcr- 
sel, Thforiquc et Pratique, If., 165; Settlement Reports: Chanda, 
App., vi. ; Allahabad, 26, 27 : Bareilly, 82; Banda, 49 ; Azamgarh, 184 ; 
Dora Ghazi Khan, 9, 10 ; Lahore, 7 ; District Manuals: Trichin/poly, 
74 ; Godavery, 69, 140 ; Chingleput, para. 60 ;..South Arcot, IOQ ; Cud¬ 
dapah, 204 ; Madras Manual of Administration, 290 , 337 ; Gazetteers : 
Mysore and Coorg, I., 59* 4^7 / Bombay, IV., 58 ; XII., 164 ; XV., 431 ; 
XVI., 170 ; North-West Provinces, I., 80 ; II., 378 ; III., g63 ; IV., Ixx ; 
Punjab ; — Lahore, 87 ; Ludhiana, 141 ; Mueaffargarh, 28, 90 ; Multan, 
• 97 ; Dera Ghazi Khan, 82 ; Bengal; several volumes ; Westland's Jessore, 

135; Agri. Statistics of Jessore by Sen, 12—23 ; Grierson , Behar Peasant 
Life, 60—62, &c., &c. 

In the Transactions, Journals, and Proceedings, Agri-Hort. Soc. of India, 

. Indigo is dealt with in almost every volume . The following may be spe¬ 
cial j consulted .--Transactions, II 3i; III., 60 — 68; IV. 184 9 ( Proc .), 
6; VI., 126 ; VII. (Proc.) 26,102, 112; Journals, I., 102, 347; II., 
(Sel.) 213 ; III; 231—232 ; IV., (Sel.) 86—88, 129, 130, 135, 15S ; I ., t06 
—n8, (Sel.) 28, 29, 7 7 ; VI., 51, 68, 142 ; VIII., (42; IX., 414, (Sel.) 41, 
149 t X., Ill, 275—388, (Proc.) 25 ; XIX., ror—no, 140—143. 

Dye.—T he infusion of the leaves of this species, as also of I. Anil, 
yields the Indigo of commerce. See the special article on Indigo below. 

Oil.—The seeds are said to yield an oil which is used medicinally. 

Medicine.—The extract is given in epilepsy and nervous disorders. 
It is also used in bronchitis and as an ointment in sores. It is largely 
employed as a test reagent. 

Special Opinions.—§ The following communications, as a selection 
from many other similar medical opinions, may be here given " Used 
by native practitioners in chronic affections of tne brain*’ (Civil Surgeon 
J. Anderson , M.B ., Elinor, North-Western Provinces ). “A' poultice 
made of the leaves ana applied to the perinreum is said to cause a flow 
of urine in spasmodic stricture *’ (Civil Surgeon C. M. Russell, Sarun). 
“A chief remedy for mineral poison** ( V. Unmegudien M ettapollian, 
Madras ). " I have used it frequently for sores on horses; it is sup- 
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posed to promote the growth of hair ” ( Sttrgeon-Major C. W. Calthrop , 
M.D., Moray). “ It is used as an external application in the form of 
paint over the abdomen in cases of tympanites and retention of urine. In 
the form of paint or ointment it is largely used in sores and diseases of 
cattle” (Civil Surgeon J. H. Thornton, B.A., M.B., Monghyr). “ Indi¬ 
go is used by natives as a cooling application to burns and sores of horses ” 
(Assistant Surgeon Bhagwan Dass, Civil Hospital , RawalpindiPanjab). 
“ An infusion of the root is given as an antidote in cases of poisoning 
by arsenic” (Surgeon W. F. Thomas, Madras Army, 33rd Regiment, 
M . N. /., Mangalore). “ Used as a medicine as well as a dye ” (Surgeon- 
Major y. E . T. Aitchison, C /. E.) 


MEDICINE. 


Root. 

ISO 


INDIGO. 


HISTORY. 


The chief source of the Indigo of Commerce is the Indigofera distin¬ 
guished as tinctoria. The origin of that species is involved in the greatest 
obscurity. Early botanists recorded having found it wild in India, Africa, 
and Arabia 5 but it is now admitted that the form they referred to was 
Indigofera ccerulea—a plant by some writers viewed as the original wild 
condition from which was derived through cultivation the modern indigo- 
yielding stock. By others these plants are regarded as distinct. There 
are in all some 300 species of. Indigofera, distributed throughout the tropical 
regions of the globe, with Africa as their head-quarters. India possesses 
some 40 species, but with reference to Indigofera tinctoria there is no 
authentic record of its having been found far removed from human in¬ 
fluence. still less of its having been observed in what could be viewed as an 
indigenous habitat. It may perhaps be desirable to review here the chief 
botanical opinions on this point. Bentley and Trimen, following the view 
once generally maintained, say, it is a native of the west coast of Africa, 
where it is also extensively cultivated. But De Candolle’s Indigofera 
tinctoria, var . macrocarpa (upon which that opinion probably depended) is 
now regarded as I. ccerulea. Boissier (Flora Orietit.) describes - nine 
species of Iudigofera as met with in Central Asia, Arabia, and Egypt; but 
he makes only an accidental allusion to Indigofera tinctoria as met with 
under cultivation. In the recent enumeration of the plants of China by 
Forbes and Hemsley, tinctoria is described as “generally cultivated and 
wild in the tropics; but it is uncertain where it is really wild.” Linnaeus, 
in his Flora Zeylanica, refers to it, but whether wild or only cultivated he 
does not state. Thwaites speaks of it as occurring “ in the hotter parts of 
the island.” 

Turning now to Indian authors, Rumphius appears to have regarded 
I. tinctoria as indigenous to Gujarat. It seems probable that the indigo¬ 
fera first cultivated in South India, at least in the Carnaiics, was some 
other species of Indigofera. The writer indeed suspects that in Western 
and Central India a Tephrosia may have been employed as a source of the 
dye before the true indigo plant was kmown. A striking fact may in this 
connection be mentioned, vie., that even to this day Indigofera Auii (an 
admittedly American species) is largely grown in Southern India, while 
it is quite unknown in the great modern Indigo area of the Eastern and 
Upper tracts of India. Roxburgh has no hesitation in saying that the 
native place of I. tinctoria is unknown ; “though now common in a wild 
state over most parts of India, yet it is generally not remote, from places 
where it is, or has been, cultivated.” Dalzell and Gibson, in their Bombay 
Flora , say, it is “ found apparently wild in many parts of the Concan,” but 
they add that I. ccerulea is probably the original wild condition. It is 
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likely that their so-called “ apparently wild” plant was one of the forms of 
I. cosrulea—these botanists thus making the same mistake that De Candolle 
did regarding Western Africa. Kurz speaks of I. tinctoria as frequently 
cultivated on the alluvium of the Irrawadi in Burma; but he incorrectly 
refers I. ccerulea, Roxb., to be a synonym of I. Anil. Ihe plant he deals 
with, he says, occurs all over Buripa from Ava to Martaban and lenas- 
serim. And significantly he adds that he could not find any sumcient 
grounds for separating specifically the two forms. Kunf 2 . was a ar too ac¬ 
curate a botanist to make such a statement without sufficient reasons, and 
it may safely be concluded that I. tinctoria and I. ccerulea are very easily 
confused one with the other, and that the popular Indian writers, who spea 
of the Indigo plant being wild in India, allude to I. ccerulea ana not to 

either I. tinctoria or I. Anil. / ,. 

There is thus no botanical evidence that Indigofera tinctoria is indige¬ 
nous to India. DeCandofle, however, lays stress on the fact, that it is 
the “ NUi ” of Sanskrit authors, from which circumstance he concludes 
that it must be of Asiatic origin. On the other hand, it may with equal 
force be urged that had it been a native plant of India, like the truly indi¬ 
genous I ndigofer as, it would have had its specific names in most of the 
languages and dialects of this country, more especially among the abori¬ 
ginal races. The singular uniformity with which the word Nila is associated 
both with the plant and the dye argues a common origin in a centre from 
which the knowledge of so valuable a product was d iffused-its .name 
passing from tongue to tongue with the gift of a few seeds. Accou ing o 
Aitchison and other travellers, Isatis tinctoria—the woad— is the source 
of the Indigo nrepared in Upper Asia, a region where Indigofera tinctoria 
does not apparently exist. The Sanskrit people may have accordingly 
been first made acquainted with Indigofera tinctoria in India, ana it is 
therefore just possible that their Nila , of the earlier epochs, may have been 
the woad which with the ancient Britons was used, like the indigo o e 
American Indians, to dye the skin and hair. Complex and difficult as 
the art of dyeing with Indigo is, it is more intimately associated with the 
early human race'than any other dye or pigment. But in India one of 
the most striking features of the use of a blue dye is the large number 
of plants which are not only known to afford such a dye, but which to this 
day are regularly so employed in place of the modern commercial article. 
And it may be added that every source of blue dye (chemically indigo) 
has its special and peculiar names in the regions where it is found or 
utilised 1 These blue-dye plants are purely indigenous, and were probably 
the"sources of the blue-dye of India long prior to a knowledge in Nila. 
{The reader is rtf erred to the paragraph on Indigo Substitutes , for fur- 
ther information on this point , sec page 449*) 

But there are other considerations of equal weight. The word Nila 
simply denotes dark blue colour, and is, with many of the early writers, 
practically synonymous with kdla (black). Adjectively it is applicable to 
animals, plants, minerals, according to their colour. Thus the Sanskrit 
authors speak of nila flies, birds, cows ( e.g . nttgao , the blue-bull or Por- 
tax pictus of Zoologists); of blue stones ( mlopala , the^Lapis lazuli, and 
nilamant, nilaratna, the Sapphire ); of blue flowers, rivers, seas, hills, 
and clouds (nilabha).- Nila, nil, ml is associated with a largenumber 
of plants besides Indigofera. Thus we have the blue water-lily (Nymphaea 
Lotus), in Arabic the nllufar, from which we derive the generic name for 
a small group of water-lilies, Nuphar. So, again, we have it in-the botani¬ 
cal name for the sacred Lotus-Nelumbium ; and in botanical nomencla¬ 
ture and oriental literature we have the Pharbitts Nil or nabbun-nil of 
Arabic, tukhme-nfl of Persian, and nil kolotm of Bengal. A curious 
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instance (having perhaps a special significance in connection with Indigo 
since one species is actually used along with indigo) exists in the fact 
that some of the species of Senna bear as a prefix to their specific names, 
the syllable nil. But nila carries with it also the abstract meaning of 
darkness. Nila substantively is the plant which yields a blue or dark- 
coloured dye. Thus in its range of meanings it passes from the general 
to the specific, and probably obtained its restricted signification of the 
blue dye froth Indigofera in India, and that too perhaps only during com¬ 
paratively modern times. In addition to the fact that there are no speci¬ 
fic primitive names in the languages of India for Indigofera tinctoria, 
such as exist for the other species of the genus, there are in 4 some of the 
languages or dialects descriptive and comparative names for it that would 
seem to indicate a previous knowledge in other blue dyes. Thus in Kana- 
rese it is ollenili (olle, good) : again, hennumli (female indigo) : in Tamil, 
aviri {avi> boiled), and karundoshi (black indigo).: so also even in Sanskrit 
out of a long list of descriptive names, besides nild, it is vajramli (hard : 
blue). Even the Gujarati nam q gait may simply mean “ the decoction,” j 
and thus indicate the method of preparation. In part support of this con- j 
tention for a comparatively modern application of Nila specifically, we have : 
the further fact that Indigo did not, except in Portuguese and during the ' 
sixteenth century, carry with it to Europe the name Nila. That an indigo j 
or blue dye was used in remote times there can be no doubt since it has j 
been detected in the coloured borders of some of the Egyptian mummy 
garments, but that the word Nila is of alike antiquity,, or that the mummy 
dye was prepared from Indigofera tinctoria are problems that perhaps can 
never be solved. Dioscorides (A.D. 60) speaks of Indigo as 'Ivcikov ; 
Pliny calls it Indicum ; and in th a Peri plus it is T vIlkov ftt\av or the 
Indian Black, exported from Barbaricon on the Indus. The word “ black” 
is instructive both from its association with A Hid, and from the circum- ' 
stance that the dye was used as a black colour before its property of 
affording blue was discovered. In the thirteenth century Marco Polo 
recorded having seen it at Colium (an ancient port in the Native State of ' 
Travancore) where he says, “they also have abundance of a very fine in¬ 
digo ( ynde ).” John Huyghen van Unschoten, whose journal of Indian 
travel was published in 1596, very carefully describes the manufacture of | 
what he speaks of as “ Auntl or Indigo, by the Guzuratis called Galt , by j 
others Nil.” Conte in the fifteenth century, and Tavernier in the 
seventeenth, also minutely describe the manufacture of indigo. Up to the 
time when the discoveries of the fifteenth century established the r \v com¬ 
mercial route to India, Indigo reached Europe by the Persian Gulf and 
Alexandria. In the commercial reports of Marseilles as early asA.D. 
1228, it is described as the Indigo of Bagdad. But when first brought 
into Europe it u'as used only in small quantities to heighten and deepen 
the blue colour obtained from woad—a dye which, for several centuries, 
was the object of an important cultivation and manufacture in Germany, 
France, Prussia, Italy, and England. Towards the end of the sixteenth 
century, however, the European dyers had begun to recognise that Indigo 
afforded the means of a great economy, and that the dve was at the 
same time of a superior qualiiy. At this period the dyers of Holland 
were the most famous and prosperous in all Europe. Even down to the 
beginning of the seventeenth century the English manufacturers sent their 
white cloths to be dyed in Holland : hence known as Hollands. From this 
trade the fortunes of the great Dutch capitalists were made; but difficulties 
with Portugal led to;thc Dutch making an effort to procure their supplies 
direct, instead of through the Portuguese merchants. For nearly a 
century Lisbon rivalled even Venice as a dep6t for Eastern produce 'but 


HISTORY. 


Early mon¬ 
ition otIndigo 
! in India. 

154 


1 


1 




j-154 












Dictionary of the Economic 


iNDlGOFERA 

tinctoria. 


The Indigo Plant of Commerce. 




HISTORY. 


Woad 
cultivation 
of Europe. 

155 


Early trade 
In Indigo 
from India. 


156 


the skill of the Portuguese stopped short of utilising in home industries 
the materials which Their maritime enterprise brought to their shores : 
hence their Indian Indigo found its way first to Holland, thence over all 
Europe. But in 1631 the Dutch East India Company was formed, and 
enough Indigo was brought direct to Holland to supply the whole world, 
and an immense Dutch trade was created , at the expense of the Portu¬ 
guese. The envy of the merchants of all Europe was thereby provoked. 
The great woad-growers and traders were ruined. It was not unnatural, 
therefore, that the success of the Holland dyers, rivalling and replacing a 
branch of ancient agriculture and trade, brought upon themselves a vigor¬ 
ous persecution, in France the rich princes of Languedoc depended 
for their fortunes on the cultivation of the indigenous dye, and even the 
guarantee for a considerable portion of the ransom of King Francis I. was 
to be met from that industry. Indigo was accordingly interdicted in that 
country (1598), and Henry IV. issued an edict in 1609 sentencing to death 
any person who should be found using the dye. In Germany, in a like 
manner, stringent measures were taken to stifle the growth of a trade in 
Indigo, for the wealthy woad merchants there enjoyed the proud distinc¬ 
tion of the “ Waid Herm”—the gentlemen of woad. The Emperor Rudolf 
in' 1607, and the Elector of Saxe in 1650, prohibited its use. But not¬ 
withstanding all efforts to suppress indigo, woad plantations and factories 
rapidly disappeared, and the Indian dve took the place of the ancient 
European substance. In England during 1608, the art of indigo-dyeing 
had been learnt, and an exclusive right granted by the king to one mer¬ 
chant, led to the starvation of many of the weavers who were prohibited 
from having their goods dyed in Holland. The privilege was withdrawn, 
and British goods once more were sent to Holland to be dyed. Mention 
is first made of indigo-dyeing in England in 1581, during the reign of 
Queen Elizabeth, as permissible along with woad, or alone for the black 
ground colour in dyeing wool. Its employment by itself as a blue-dye 
was then unknown. Soon, however, the opposition raised in England 
against Indigo, procured a verdict that it was poisonous, and that its use 
should therefore be interdicted in the interests of the public. This was 
done and the Act remained in force until 1660, when Charles II. was 
compelled to procure dyers from Belgium, to teach the English the art 
of using indigo, as a measure to protect the greater interest of the British 
manufacturing industries. The East India Company, accordingly, soon 
after commenced to import Indigo, and from 1664 to 1694. they had 
brought from Surat and Bombay 1,241,9671b of the dye, which is said to 
have been obtained chiefly from Agra and Lahore, with 510,0931b from 
Ahmadabad. In these early records, however, there is no mention of 
Bengal Indigo, and according to Linschoten the bulk of the dye was pro¬ 
duced in “ Cambaia. ” It may have been observed that the references 
mentioned above to European classic writers and early European visitors 
to India regarding Indicum, Indico, and Indigo, all refer to the Western 
or South-Western side of India. In the Institutes of Manu “Indigo” 
is mentioned fin Bur?iell’s Translation) as one of the articles which a 
Brahman should not sell when reduced to the position of having to earn 
a living. Even in so comparatively modern a work as the Ain-i-Akban 
(the Persian account of Akbar’s Administration in 1599^ *” 9 ,Indigo of 
Agra is only accidentally spoken of as of a superior quality. 1 lrhut and 
Bengal are described, uut no mention is made of Indigo in the Lower 
Provinces, and indeed from the very slight notice taken of the dye in the 
Ain-i-Akbari the inference is almost unavoidable that; Indigo cultivation 
and manufacture were not viewed by Akbar as of great importance. A 
special chapter is devoted to dyes and colours without the mention even ot 
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the name Indigo. The writer is thus disposed to regard Indigo (so far HISTOP.Y. 
as India is concerned) as having been first manufactured in Western 
India—Gujarat or Sind being its home— a region where it is now rarely, if 
at all prepared, but where it still bears its vernacular name, guli. The Per¬ 
sian and African influences (especially in the dyeing and weaving indus¬ 
tries) are so strong on the Western side of India as to give countenance 
to the idea of Indigo-growing and manufacture having been introduced - 
an idea almost confirmed by the rapidity and completeness of its migration 
to other tracts of India subsequently found better suited. Indeed it may 
be suggested that an indigenous industry would almost naturally be 
felted t0 haVe SUrvived with £ reater pertinacity than indigo has mani- 

About the middle of the eighteenth century, the injunctions against the 
use ot Indigo were in most European countries removed, though in Niirem- 
„M ed r S wer f required, so late as the end of that century, to take an 
oath that they would not use it. Gradually the knowledge of the dye 
extended, and it may safely be said that, though attempts have been 
mad? to discover a substitute, all have failed, and at the present day 
lndjgo is perhaps the world’s most important tinctorial re-ao-ent. " j 

m „„, 1 ° U ?. nces > however, early began to militate against the Indian I 
market—the discovery of a source of the dye in America, and the adultera- 
anlPJti fL the n u tl , ve manufacturers. The high price paid for the 
tTmf ft S J b ,‘ rt ^ 1° 3 wh ° Ie ^le system of adulteration, while at the same I 
Former ha a ? indispensable. The colonists, French, Spanish, I 

np,I g i“'u ’ j nd English, accordingly took to Indigo cultivation. Euro- I 
or all h,! MI a S, r SOOn P ,ac . cd the enterprise on a footing which killed, i 
ever ^ f i’ i , In l ian trade ‘ The British West Indian colonists, how- , 
tivr ’ S ?r d th s u gar ’ and othcr P rod ucts were more remunera- ! 

leftthtRrV 1 le , sa me time the severance of America from Great Britain! 

, n l f! British dyers at the mercy of foreign countries for their supplies of I 
!nd ™ - n C “ rd,ng t0 some authorities, the first efforts to revive an Indian i 
Indigo industry proceeded from a small French factury established near 
the French settlement of Chandernagore on the Hugh, a few miles from ’ 

Calcutta. But if the idea had been thus actually entertained very little Re- ntroduc- 
was done until the Directors of the East India Company, seein’o the pros- I t*°n of lndgio 
pect of renewing their Indigo transactions and at the same timloftavdng tn oind 

srsS ; 

Hon’ble Company for 1780 we reid nf -?^ , . ! ■ Proc cedings of the 

a Mr. Prinsep “who at thiTtime co^e^ d.ITiAV ^ T ade with 
Europe with sugar and cotton as well as Indigo •’* and for su PPb 

latter the Company continued to make™ f<31 a s «PP'y ot the 
178S. But in reviewing 1 the issue of ill *]-,* e-i,* L en ^ a ^ err,c nts until [ 
was ascertained that l' 86 ’ * ! 

Id. 67 die. for the current rupee. uln' lAvas a lo s h^ f"0° ? f on - v “is. 
upwards of 17 percent., independent of fni.Ai !? 110 irs J ln stance of 
reckoned at full io per cent! more. t >' 0f A'J Tp & 'W 
duced Indigo that gave a profit of o, per pound.** 
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these losses every encouragement was given to improve and cheapen the pro¬ 
cess of manufacture, and the Company continued to subsidise the industry 
until the quality of, first the French and then the Spanish Indigo, had been 
surpassed by the Indian. In 1787 Dr. Hove visited Western India, and in 
his journal he describes an Indigo industry on a scale that there no longer 
exists. Thus, the establishment of the *Bengal Indigo tradejnay be viewed 
as having given the final blow to the extinction of the Bombay cultivation. 
Even so "late as 1820, Indigo was a fairly important crop in Gujarat, and 
the number of unused pits near old villages and among the buried cities 
of the Satpuda mountains bear testimony to the abandoned industry. 
Early, however, we read that the new Bengal trade showed indications of 
spreading northwards, and that the natives of Upper India had even taken 
to producing large quantities. The good name earned through the Euro¬ 
pean skill and care in manufacture thus began to be injured by the 
inferiority of the Native stuff that found its way to Europe along with the 
highly-prized East Indian European-made, article. The success of the 
new industry soon also created another danger. European factories mul¬ 
tiplied until alarm was felt that the markets were, being glutt • 

East India Company then felt called upon to restrict the traffic, especially 
from territories outside their own possessions. Accordingly 
dated August 1800 we read European skill and enterprise have 
formed the present indigo manufacture and indigo trade of India, lo 
these both Oudh and Bengal are indebted for the share they possess in 
the exports of that article, and on these there seems reason to bell eve the 
trade in both countries will continue to depend. A trade tnus raised an 
supported greatly to the benefit of those countries, by persons not natives 
of them who have a right to be there only by our permission—a trade 
which on its present great scale can be conducted only by shipping 
employed or licensed by us, a trade in short which 
fostered at a considerable expense-such a trade we 

more subject to our direction and modification than if it had been estab 
fished by Natives themselves; and this observation, we thinly applies still 
more strongly to the allied country of Oudh than to Biengaj* . , , 

“ I n whatever degree, also, the indigo trade of Oudh,is carried on by 
the canital of Bengal that is, by advances furnished from thence, so far 
the Government oi Bengal acquires an additional right of interference in 
this trade, especially if Bengal itself is capable of employing that capital 

1 ^these'obsfflrvatioins are just, with respect to Oudh, they will apply 
with «iill oreater force lo countries beyond it, not at all connected with us, 
whence however, we are told not only that much of the indigo exported 
bv Oudh comes, but that the profits on indigo raised in those countries 
have furnished the funds for paying formidable military levies made in 
them. As we are certainly under no obligation to augment their manu- 
factures or facilitate their exports, we must think ourselves at liberty to 
decline measures which would have such effects, even though attended 
with some intermediate advantage to Oudh, if > those measures were to 
interfere with tbe interests of our own territories. —, 

In thJ year 1802 the Board of Directors of the East India Company 
directed tha y t no further advances or other pecunii^“couragenient be 
given to indigo planters. They considered that from the large : proht 

necessary advamSlor Jnyy non.'' T hus fo r ab. u . as year. 1 . 7 «o- 

• Jessore Indigo first cultivated, 1795* 
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March sale, 
September ,, 
March 

September „ 
March ,, 
Ditto Company’s 
September sale 
Ditto Company’s 


1807 

3 j 

1808 

,» 

1809 


6 

6 

7 

6 

6 

11 


1802) the East India Company directly supported the indigo industry, 
and placed India once more in the foremost rank among the indio-o-pro- 
ducing countries of the world. When pecuniary aid was no further neces¬ 
sary, the Company retired from direct ownership of indigo-factories 
They, however, continued to make large purchases and to trade in 
indigo. In 1806 they directed a mart to be established in Calcutta 
for ready-money purchases in indigo, and they consigned to India test 
samples valued by the home brokers " for the purpose of assisting the 
judgment of our servants in making their purchases.’* It was, however 
subsequently found necessary to make certain money advances to manu¬ 
facturers from whom the Company proposed to purchase the dye, so that 
a certain amount of encouragement was continued, though direct ’support 
and supervision were discontinued. It may be of use to quote here the 
specification of qualities and prices which in 1810 were sent to India : _ 

5. d . 

A. Blue worth per lb. . 0 

B. Purple do. . 0 

£• y. ,oiet .76 

D. Copper do. .^ g 

The despatch forwarding these valuations gives the results of sales 
lor 1807 to 1809:— 

lh 5. d . 

3,022,113 @ an average of . . .86 

3,091,202 @ do. ... 6 

2,652,428 @ do. ... 5 

(none arrived in time). 

3,995,191 @ an average of . . .4 

280,502 @ do. . . .5 

371.370 @ do. ... 4 

98,894 @ do. . . . ^ 

•‘The general average of all which is 5,. 1 id. per pound; and as the 
above term comprises a period when the markets were favourable as well 
as one in which they were adverse, it may be considered as a fair General 
average. In a "Statement of Advances on the Remittance Plan” the 
company is shown to have advanced front 1786 to 180-4. close on a million 
pounds sterling towards their purchases. 

Even at this early stage of the new Anglo-Indian Indigo industry 
however,~ an 1 n dustry directly fostered by the Government and in which 
' It , !,! Cers t , radsd extensively, or resigned the Company’s service 
C nd ' g ° p ant ^f'“ dlffic ult | es had arisen through the competi- 
rtohihit rtfi The r P ,anters desired that the Company should 

or 1 establishment of new factories within certain limited distances 
of those already m existence. The Director, replied that “since the in! 
renf^'r' 1 C n ' 1 W , 1,C1 t J| e JL com pl' 1 ' n may also have contributed to the 
thfs hr^ C t! f made ?" the Company to relieve the distresses under which 
his branch ot manufacture laboured, we are the more disposed tow sh 
that new enterprises may be undertaken with prudence, and that the 
!elv V an!lT ay av ° ld ^olltsions by friendly correspondence among the£ 

recognised as applicable to tlie owners of factories in their dear' P C "- a - s 
therayatsor actual cultivators. A* the same time n™. • dealln gs with 
to have appreciated the advantages that would likely 
establishment ot native manufacturers. In a despatch dated Anril .»!? 
we accordingly read:-" It is expedient that vou P r atlnUon X',dbe 
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directed to the encouragement of the native growers of indigo being pro¬ 
prietors of factories, by issuing advances to them in common with Euro¬ 
pean manufacturers, taking care that the security be sufficiently respect¬ 
able ; as we fully concur in the opinion of our Board of Trade, expressed 
in their minute of the 28th October 1796, that the cultivation of Indigo 
cannot be considered as decidedly.established in Bengal until ihe Natives 
shall chiefly manufacture it of a quality fit for the European market.” 

“Upon a general view of the present appearance of the state of the 
indigo trade, we concur in your decision that it is not advisable to establish 
indigo factories upon our account in the territories under the authority 
of the Madras Government; for our apprehension that the market in 
Europe will be liable to be overstocked by the Bengal produce operates 
as more than a counterpoise to the abstract principle which would other¬ 
wise govern our decision, viz., that it is our duty to promote new branches 
of trade in any of our settlements to which the soil and climate may 
appear favourable.” 

In a correspondence between the.Board of Directors and the Madras 
Government, many interesting facts are brought out. For example, in a 
despatch dated May 1791, the Board approve of the Madras experi¬ 
ments with indigo seed from Bombay. “ A new sort of indigo” is referred 
to and a report on its merit promised. The despatch continues—“ The 
box of Nerium indigo by the same conveyance has been inspected by an 
eminent broker, and the samples valued at from 2 s. 9 d. to 7s. 3 d. a pound.” 
Reference is made to European indigo planters in Madras, but the spirit 
of the correspondence is a recommendation to discourage the expansion of 
the industry, since the production was viewed as likely sooner or later to 
far exceed the demand. 

By 1837 difficulties had arisen in connection with the relation of the 
zemindars and planters to the actual cultivators. On this subject Lord 
Macaulay wrote a lucid memorandum of the greatest interest, which seems 
to have had the effect of preventing the Government from interfering, 
except to organise a greater number of courts so as to obviate the incon¬ 
venience necessitated by the distance from each other of those already in 
existence. Lord Macaulay wrote:—“That great evils exist, that great 
injustice is frequently committed, that many£rayats have been brought, 
partly by the operation of the law and partly by acts committed in defiance 
of the law, into a state not very far removed from that of partial slavery— 
is, I fear, too certain.” Again, “The regulation, which gave to the Indigo 
planters who had made advances to a rayat a lien on the Indigo crop, seems 
to me highly objectionable in principle. But l do not conceive that by 
rescinding it the Governor General in Council would give any sensible 
relief to that class of the population whose interests appear to be peculiarly 
the object of his solicitation. The question appears to be a question be¬ 
tween the planter and the zemindar. It is not easy to see how it can be of 
any consequence to the rayat which of the two may distrain on his crops. 
I have no reason to believe that the zemindars exercise their power with 
more justice or humanity than the planters.” 

Passing over a space of some thirty or forty years, which seem to have 
been marked only by the continued withdrawal"o’f all official support or en¬ 
couragement, Indigo next attracts public attention in the troublous times 
which culminated in the Bengal Indigo Disturbances of {860-67. These 
may be briefly summarised as the outcome of the system of land tenure 
which prevails in Bengal, in which a rent-receiver or zemindar exists 
between the actual occupant of the land and the Government. In some 
cases these zemindars temporarily or permanently sold their rights to the 
owners of indigo factories, thus’ handing over to the planters a power of 
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olf Ch h0lding Sh0ll,d be annually 
rate, but while the’vaiueof alfother crojs had^HV^ 1 ^ f ° r j* a fixed 
paid for the indigo plant practically remained lm P rov , ec! ’ the rate 

the shadow of a legal right P to enforc e ind;t"~, XVhere oven 
system of making advances to the rival- c fr cu ' tlvatlon did not exist the 
Money offered at the season of the cultivator’s <r?L?*?^ U SOry cultivation - 
a bribe that few could resist, and it was in the interest or'thehr?' 031 ^’ WaS 
to secure a maximum amount of indebtedness on the nart rtf Y TxT'™ 
ing rayats. By the law passed in 1830, tat reused in 
fulfil contracts could be criminally prosecuted The effort' ‘f 1 ure to 
ment was to give the stronger contracting part the prSon o la v^ km* 

gaiiispsilis 

tary projection. A SS mST* Ac? 

was, however repealed Hi= nT h,s . s P e . C15 ' Ind, iP Contracts Act” 
nection, with the indigo system that c V ct*m ( • , 1 , nece ssary con- 

the taritSS'JSfSJft? °i tte , </«*• 3 

cither a forced cultivation ? or tlu> ihand under *b e system, necessitating | 

Bengal rayaty plan, Sit; f d ° n T nt of thc manufacture from 
is attributable 1 An Individual evi ) , con tiectcd with indigo 

and free system, surround^w.TdHEh""' C ° U ' d - " 0t livC upon a fair 1 
produce w ithout paying nearly ik y r competitors who get their raw | 
spontaneously reform itself from wdthlnll not Thata . whoIe class did not 
was in the defective, and 1 fear 1 must .twi sur P n ? ,ri g- The chief fault \ 
tion of the law, which allowed ,!?. >' - the not ,m P art,al > administra- 

Difficulties also arose ffiBeL ?n\ a ~ s s ‘ ate of things to exist ” i 

was then instituted by the Bengal fir,, ,, and an elaborate enquiry • Diflicultlc 
the charitable action of the plfntS ?o ZT '? a " lhe “"'plaints. 9 But ! 
and the kindly way they w“?n ° o - ;'>rs during ,l )e famine 

bourhood, satisfied ihe Government^h^t no? he p °° r c ln lheir " e igh. 
save to put down with t. Qf-rvyrtz-r i \ 1 &usc for interference exiQfWi 
side that might come to notief b The T V ‘ v . lo,ations ° f the law on either 

advances to cultivate a certain prescribed portion o^Lfeh^dlg^he 
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can be prosecuted should he fail in his contract, and the person who makes 
an advance on such a contract is thus recognised as having a lien or inter¬ 
est in the indigo-plant, and is entitled to avail himself of the protection 
of the court should his interests be threatened. These regulations pro¬ 
vide also for the criminal prosecution of persons inducing rayats to break 
their contracts, and the punishment of persons who damage the indigo- 
plant. On the other hand they provide for the protection of the rayat 
against any enforced cultivation, and give him full power to refuse to 
renew a contract which has just expired. The occupancy rights of rayats 
in possession of land for twelve or more years is fully recognised. If they 
have completed their contracts or are prepared to pay the damages awarded 
by the court for non-fulfilment of contracts, they cannot be compelled to 
grow indigo; still less can they be deprived of their holdings for not 
doing so. 

At several periods the planters have formed associations which have 
since practically been consolidated into the Indigo Planters’ Association. 
Important reforms have been effected through the planters mutually agree¬ 
ing to observe certain rules, and the indigo industry has thereby been 
placed on a more rational basis. But a migration of a pronounced kind 
took place from Bengal, where the action of the Government was found 
opposed to certain individual interests, and it may now be said that while 
the best quality of dye is still produced in Bengal, the chief seats of the 
industry are in Behar, the North-Western Provinces, and Madras. 
The action of Government in removing the import and export duties, as 
also the tax on the green plant, greatly favoured the development of the 
Indian indigo trade. Previous to the 5th August 1875 there was an export 
duty of R3 a maund; but from that date it became R3 a maund on 
manufactured indigo, and R3 a ton on indigo leaves, while on the 25th of 
.February 1880 the duty was entirely removed. Imported indigo was 
subject to a duty of 7* per cent., but from the 5th August 1875 it became 
5 per cent., and was altogether removed on the 10th March 1882. 

Enough has perhaps been said to convey a general idea of the historic 
facts connected with the growth of the indigo industry. The modern 
figures of trade, in another paragraph, will complete the sketch. It has 
been shown that the earliest European accounts of indigo manufacture 
are associated with Southern and Western India. That "the trade then 
migrated to the West Indies and America, was restored to India through 
the enlightened, though monopolising policy of the East India Company, 
but was then established in Bengal. "That half a century later it had to 
leave some of its most productive areas, through a selfish policy of culti¬ 
vation, and lastly that a new feature arose in the keen competition of the 
native growers of Madras. An examination of the trade statistics will 
show how vastly more important Madras Indigo has become within recent 
years, thus justifying the far-sighted policy of the East India Company 
in urging the importance of getting the growers to be themselves manu¬ 
facturers of the dye. If one idea more than another came out pointedly as 
the result of the enquiry of i860, it was that the Bengal planters were ad¬ 
mittedly pa) ing a very low price to the cultivators for a crop, of which, one of 
the seasons of cultivation proved irksome to them, since it prevented their de¬ 
voting themselves to their chief food crops. But the cultivators of Madras 
and of many parts of Upper India are not only not opposeid to growing 
indigo but do so willingly, since in these regions it not only does not conflict 
with, but improves the food crop with which it is grown as a valued rota¬ 
tion. In the reports of occupancy manufacture, highly remunerative 
returns are given. It would appear to richly pay the grower and manu¬ 
facturer of small holdings, while it may not be remunerative to a private 
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European factory to prepare the dye alone. But the danger anticipated 
and carefully guarded against by the East India Company, viz the 
undue production of inferior native indigo, is in full operation to-day 
and were the number of the European factories from any cause to be 
seriously diminished, it seems just possible that India might once more 
witness a partial migration of the industry to European colonies The 
one saving feature seems to be a wholesale reduction of expenditure in 
manufacture similar to what has taken place in Tea—thus narrowing the 
profits but paying on large concerns. The decline in the price paid in 
England for indigo since 1880—a decline of fully 35 per cent.—may be 
viewed as, in part, the result of the competition within India itself, a country 
which enjoys a practical monopoly in the production of the dye ; though 
doubtless, the competition of inferior dye-stuffs, and fluctuations in cur¬ 
rency, have also exercised a depressing influence. The competition of 
Madras, for example, with other parts of India, must have been serious; 
for within the 25 yearsending 1881-82 the cultivation has expandedin South 
India over 133*8 per cent, and the exports over 116 per cent., while those of 
Bengal have decreased 3*2 per cent. The exports from Madras in 1855-56 
were 2,852,713!!), while last year (1887-88) they were 4,794,0441b or an in¬ 
crease in 32 years of 68 per cent. From Bengal in the same years they 
were 10,106,7681b and 9,781,5201b. The exports from Bengal', however, 
convey a much less accurate idea of the actual Bengal trade than do those 
ot 1 ladras o‘ the Madras trade The Bengal exports include the pro¬ 
duction in the North-Western Provinces, and Oudh. Indigo cultivation 
has seriously declined in the Lower Provinces, though it has greatly expand¬ 
ed m Behar and the North-Western Provinces. In fact the chief modern 
feature of the so-called Bengal indigo trade is the rapid expansion of 
cultivation in tracts under canal irrigation and the great increase of 
factories owned and worked b.y natives. Tirhut may be described as the 
most productive indigo area, as it is also the only tract in which native 
manufacturers have not as yet succeeded in establishing themselves in 
competition with Europeans. . 


CULTIVATION. 


Soils, Methods, Yield, Cost, and Profit .—The system of cultivation 
pursued in the various provinces of India is so nearly alike, that it need 
be necessary only to describe in detail one or two provinces-the 
notices of the others being more or less restricted to the indication 
of departures from the general types. Thus, for example, there are 
three distinct methods pursued in Bengal, characteristic of three import¬ 
ant sections of the Presidency, i.e„ Lower Bengal, Northern Behar, 
and Southern behar. In Lower Bengal a two-fold system arises from 
the fact that urge portions of the Indigo lands are within the area of 
Oangetic inundation, while in different districts or portions of the same 
dptrict, higher lands that become annually submerged bv the rainfall are 
also thrown under indigo. In both of these conditions irrigation is conse¬ 
quent!} quite unnecessary, and. the soil being recent alluvial deposit a 
simple system of cultivation with broad-cast sowings is all that is required 
In South Behar (: e Patna, Gaya, and parts of Chutia Nagpur) irH- Bon 
from tanks and iu Is, and in Shahabad from canals, is found necessarv sr 
that the system of indigo cultivation, there pursued, resembles v v nV u 

t rTlk 0 ', th rK N0, ' t, ’' WeS ^ rn Pr ? vinCeS * nd W In Northorn y Behar 
(T.i hut, Champarun, Sarun, &c.), a very high class cultivation with drill 
sowings ,s practised, and although well and tank irrigation is available 

such aid, owing to the fertility of the soil, is very freouent v n,. fi 
unnecessary. To a small extent similar high class cultivation ?s acrom- 
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mgs ^ m partS ° f Lower Ben S al on high lands but mostly as spring sow- 

hpo^ hi ' e, f tIiere c 0r t e i! Northern Behar may justly be described as the 
head-quarters of the indigo industry, some of the districts of Lower 
engal, such as Jess ore and Nadiya, still continue to produce the most 
y prized qualities. i he advance of the industry from Lower Bengal 
to the Upper Provinces may, in a measure, be clue to the loss of a power 
to enforce cultivation, but the rapidity with 'which it has spread into the 
new or greatly enriched tracts, under canal influence, would seem to point 
^ x P! anatlon ~ dli ; ect gain. It is possible also that exhaustion of 
the soil to indigo, though improvement to rice, may have in some cases 
necessitated irngatmn, which was not in every district easily obtainable. 
At all e\ents through the aid of canals, large tracts can now be cultivated, 
during a period when the land was formerly left in fallow, and it seems 
highly probable that, instead of being exhausted to rice and wheat, the 
sod is greatly improved by the extra crop. The rayats of Upper India 
would thus seem to recognise in indigo an additional source of profit with- 
out any serious injury to their other crops. In Lower Bengal, on the other 
hand y ^ the spring-sown crop has to be attended to at the very time of the 
principal rice sowings. It is thus not a favourite crop, since it is less 
VC than nCe * bUt t0 tbe P lanter yields a very superior quality 

L—BENGAL. 
ist—North Behar. 

, I re f? r i?*? he W - M. Reid (in his Culture and Manufac- 

f n l S°) ur S es the necessity of deep and thorough digging Uumnee) 
for hi to h non-mundated lands such as those of Behar. This should be 

woTof^ ^ S °°i aS la , St >' ear ’ s rnanidac turing is completed' -On this 
work of digging deep down will depend,” he says, “in a oreat measure 

and it lannot b? ^ 

The nlmiaiij m< -„j 1 ie dl gS ln g ended, the ploughing next begins. 

Dlouffire th c e 0rdmar - v " ative wooden plough with an iron 

oassfn? slv nnVth f ^ f \ V u ‘T s,x ,P'°nghs work alongside of each other, 
Fife . y ’f th 1 S0Uth aIong the field > " hilc a second set work across 
fl/e °T 6 j St to wc J st - 'n this way the surface soil is complete^ 

broken up over the deeper digging which was effected by the hand bv 
usmg the ordinary large hoe or kodal. When the ploughing has been 
completed, the field is next rolled by wooden rollers, o ? f smoot/cvHnders 
or constructed with a rough thread like a screw. By thb mea ns the 
clods are broken up, and the field levelled. For the purposed rolling 

the oldest and most v.orn-out bullocks are employed which, P as Mr Petri 

explains, not being smart and active enough for ploughing aie’nut tn 

* *“ «*“ « 

comCnclTboSFebfulrv^Fo^FFi^n" 5 th ° r ° UghIy P^P^ed, sowing 
adaptation iZ *teDruary. 1 jr th,s Purpose a seed-drill is used-an 

purposes Thk , a a n . atlve - specially constructed for indino 

,82 p),‘ thus r _« iff b t en br,efl y desc ; ibed l'n Gleanings of Science. M% 

I I78 TH H 63 C “ 16 fUrr ° W ’ tHe Wheels ° f the machine 
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turn those of the trough, the slanting holes bored in the wheels of the 
trough, during their passage through the seed, take up each one or more 
seeds (seldom more than one), and, in the downward part of their revolu¬ 
tion, unload themselves with precision into the hoppers, which lead them 
into the hollow of the ploughshares, which last deposit the seed in the 
furrow and enclose the seed in an instant.” Mr. Reid gives a more 
detailed description of the drill, urging that the wheels and trough must 
be constructed of Shisham wood (Dalbergia Sissoo), the latter lined with 
galvanized iron. Tc ascertain the rate of discharge of seed, the number 
of revolutions of the seed-wheels in a given distance is tested and the 
quantity of seed discharged carefully collected in small bags. If too 
much or too little seed be distributed, the holes are enlarged or diminished 
until the desired rate of sowing is obtained. The eight-shared drill is 
that generally employed, but a four-shared to a twenty-shared drill may 
be used. “ After the drill follows an instrument, drawn by bullocks, 
like a long bamboo ladder, which smooths the earth over the seeds, and 
then the lands are left. In from four to five days the seeds germinate, 
generally on or about the third day, and the two first leaves of the plant 
peep forth.” 

Manuring .— As the lands become exhausted by constant indigo culti¬ 
vation, where renovation is not accomplished by annual inundations from 
the rivers, it becomes essentially necessary to manure. For this purpose 
the cheapest and best material is the scet or refuse plant after the indigo 
has been extracted. This is dried and carefully stacked, as it is not only 
of value as a manure for the higher lands not inundated, but it is the fuel 
used in the succeeding season for the boilers. In Lower Bengal scet 
manuring is not practised, or only rarely so, since the rivers overflow the 
indigo fields and richly manure them with fertile deposits. In Tirhut, on 
the contrary, and the upper parts of the province, sect manuring is regu¬ 
larly followed. For this purpose, it is carted to the fields and deposited 
in heaps in regular lines all over the field, and is then trenched into the 
soil. 

Weeding .—By the time the plant is a few inches above ground, weeds 
will have grown to such an extent as to necessitate weeding. This is done 
by a small cutting instrument held in the hand and plunged two inches 
under ground, so as to cut the weeds off without injuring the indigo. The 
weeds should then be carried to the margin of the field and not piled in 
heaps on thq field, by which latter careless process many young indigo 
plants would be killed. Weeding may have to be repeated until the 
indigo crop rises above the height of being injured. 

Cutting .—Indigo is ripe when the flowers begin to appear. This 
generally takes place about June—earlier or later according to the nature 
of the season. 

Irrigation .—In exceptionally dry seasons irrigation may be necessary, 
and in Bengal this is generally'"accomplished by a slung basket worked 
by two men; holding the ropes attached to the basket they throw the water 
to the higher level. At other times a bucket suspended from a beam, 
with a mud weight at the further end, is employed. Occasionally a 
leathern bag drawn from a well by bullocks running down an inclined 
plane is used. On the bag coming to the top of the well it is swung over 
the end of the drain and the bullocks made to step backwards. The bag 
thus coming to rest collapses and the water runs off. China pumps, 
Persian wheels, or various steam pumps may also be used, but in Bengal, 
when irrigation is practised (which is but rarely), the two first-mentioned* 
methods are generally pursued to raise water from a tank or blind canal 
flowing from a river; except in Behar well irrigation is rare. 
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Carting to the factory, — All arrangements for manufacturing having 
been completed the planter fixes a day.for commencing cutting. The 
lower-lying portions of his estate or plantation are selected for first cut¬ 
tings. This is necessitated through’the fact that the rivers at this season 
(June) are liable to rise rapidly and overflow their banks, when many acres 
of ripe crop may be destroyed in a few hours. This remark is, however, 
more directly applicable to the Lower Provinces than to Behar, where 
inundation only occasionally occurs. The crop is cut with a sickle and 
tied into bundles. When cultivated by the rayats and sold to the owner 
of a factory, it is paid for by the bundle. The size of the bundle varies 
so greatly, however, in the different parts of the country, that much con¬ 
fusion in estimating the outturn is due to this cause. Most factories use 
a chain for measuring their bundles. As soon as possible after being cut 
and bundled, it is conveyed to the factory, either in boats on the river and 
up the short canal leading to the factoiy, or by carts. On arrival at the 
factory it is packed in the steeping-vat when the cultivators’ interest in 
the crop ceases, and the operations of the manufacturer commence. 
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2nd—South Behar—Patna, Gaya, and ShAiiAbAd. 

Mr. Reid remarks that the system of cultivation adopted by Euro¬ 
pean factories in the districts of Behar south of the Ganges, is closely 
allied to that pursued almost universally, by the native concerns of Bena¬ 
res and the North-West Provinces. The soil is non-retentive of moisture, 
and consequently the sowings in Shahabdd and contiguous districts are 
chiefly carried on during the rainy season in July, August, and September. 

Seasons of sowing. —The early rainv season sowings are called 
Assay hi, and the crop from these is cut in September-October. The later 
sowings have no special name; they continue to grow throughout the year 
and are reaped in July and August, when the crop is known as the Khunti , 
but that term is also applied to a second year’s crop from the early sow- 
ings. The Assarhi crop is a precarious one, and it is only in years of 
light and favourable rainfall that it yields a good return—consequently no 
concern in Shahabad exclusively confines its sowings to June-July, the 
Assarhi crop. Mr. Reid proposes the name Nunda for the late sowings, 
that crop is weeded in December, January, and February, and is also 
pruned ; sometimes a further pruning and cleaning is necessary in April or 
May. It may be designated the backbone of the Shdhdbdd indigo culti¬ 
vation, though often largely supplemented by the Assarhi crop. On 
opium fields there is also a certain amount of jamaha indigo, that is, a 
crop sown in March and April tinder the assamiwar system—the rayat 
taking advances of money from the factory on the understanding that he 
will sow so much indigo on opium lands after the opium season. These 
fields are irrigated mostly from wells, the water being raised in a leathern 
bag through the traction of bullocks made to run down an inclined path. 
I he opening of the Sone Canal added a fourth and very important crop 
to Shahabad, which is known as the Falguni , from the fact of its being 
sown in the month of I H ebruary*March. Lands owned by the factory 
(AY* cultivation) are generally used. 

Manufacture.— The operations of the factories in Shdhdbdd thus 
commence in July, and the Nando, and Jamana crops yield the best 
returns. . The second term of factory work generally commences in Octo¬ 
ber, during which time the Assarhi and second cutting of the Khunti 
crops are reaped. 

The system of cultivation in Patna, Gaya, and Shdhabdd is very near¬ 
ly similar to that which will be described under the paragraph on the 
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North-West Provinces, and, indeed, the indigo manufactured in this dis¬ 
trict is in the trade classed with that from the North-West Provinces. 

3rd—Lower Bengal. 

i he method of cultivation pursued in the Lower Provinces is less elabo¬ 
rate than in Northern Behar—the nature of the soil and the conditions of 
climate alike operating against the necessity for high cultivation. The 
aulk of the indigo fields are annually inundated, and thus covered with a 
nch alluvial deposit which, even when dry, does not require a rigorous 
method of ploughing and clod-breaking. 

Sowings .— 1 here are two October sowings, and a less extensive though 
highly valued crop in April. As the water subsides in September- 
Uctober from the muddy banks and chars (islands and shallow promon¬ 
tories in the river bed), the seed is sown broadcast. Ploughing would 
be impossible, but by means of a bamboo or raft of plantain stems, the 
cultivator is enabled to move about over the soft slimy surface and thus 
scatter the seeds. His supply of seed is carried in a water-tight basket 
made by winding rattan canes round and round continuously, each coil 
being fastened hard on the others by ascending ties of split cane. On 
eing plastered with cow-dung these baskets are rendered water-tight, 
and they are very durable. Floating on the surface of the water or shmv 
mud the seed supply is thus pushed over the field, and the seed scattered 
a * as uniformly as possible. By its own weight it soon sinks to 
a epth of two inches, and within a few days, begins to germinate. By 
this time in some districts the higher c,W-lands have dried sufficiently to 
allow of the ladder-like harrow being drawn over, thus smoothing the sur- 
race and consolidating the soil around the seeds, but such harrowing is in 
most cases quite unnecessary. 

1 lijs method of cultivation is in Lower Bengal known as Chltaiii 
(meaning to scatter); and so far it is very cheap, but as the plants spring 
up there appears with them a rampant growth of weeds, which proves 
a source of very considerable annoyance, and involves a very heavy weed¬ 
ing expenditure. Sometimes cattle are turned on in December and Tan- 
uary to browse down the rank vegetation, and in the early state of the 
October sowings little harm is thereby caused to the crop,' while a much 
valued concession is granted to the rayals. But as the banks 6f the rivers 
of Bengal are often densely covered with the scrubby plant,Tamarisk ( Vhdu), 
when his extends over the c/nir-fields (as it only too frequently does), the 
greatest possible annoyance is occasioned. The roots penetrate, if anything, 

eeper than the indigo, and if not uprooted early, the crop may often be 
thus seriously injured if not entirely destroyed. By the time the hot weather 
"P nl , and May hSs come round, the char lands have become very dry 
and haid. ) licy have split up into great squares or brick-like sections— 
the ciacks often gaping two or three inches and penetrating to the tips of 
ie roo s of the crop. Further growth is arrested, and the plants wither 
up to a crop ofThin twigs, with a few sickly leaves. They are, however, 
by no means killed, and when the rains in June begin to" soften the soil 
‘KT.'foratmg moisture of the first showers is carried bv the cracks 
. r T ’ "' th th f result that the sickle-looking twigs at once 
dye^ieTd 1 ng f leaveI S ° Urand Pr ° dUCe 3 " abundanl cro P of highly valuable 

n.,.,i n m ° rC deva * ed , Iands the second class of October sowings are made. 
^°r tlus p ur po se Uie lant., is ploughed once or twice and the clods broken 
b> drawing the ladder-like harrow (the mine) over the surface. The soil 
° bemg a more recent alluvial nature than that of Tit hut 

and Behar generally, a much less elaborate system of cultivation is neces- 
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sitated. The soil is easily pulverised, but as with the char lands, the seed 
is sown broadcast and not drilled in,, which is the method in Tirhut. 
In these higher dengali 'lands the sowings have to be made expediti¬ 
ously, for if the soil be allowed completely to harden on the evaporation of 
the surface moisture, it becomes impossible to plough and harrow suffi¬ 
ciently for indigo sowings until it again becomes softened by rain. Cattle 
are also sometimes allowed to browse over the dengali indigo fields; and 
in April and May they are carefully weeded. 

Mixed Crops with Indigo , and Rotation.—Along with the October 
sowings of Indigo the ray at frequently sows winter crops, such as oil-seeds, 
and thus ekes out an additional return of R2 a bigha. Mr. F. C. Manson, 
in his interesting report on indigo cultivation in Rajmehal, mentions two 
sowings,—-October and April,—and alludes to the advantages of mixed 
crops with the October sowings. These advantages may be said to be 
twofold : (a) the plants are established in the fields against the time of 
the vigorous growth with the fall of rain; (b) the chief labour of indigo 
cultivation is accomplished at a season when the rayat has very little else 
to occupy his time. The rice crop has been harvested, and the rotation 
of indigo is highly advantageous. The roots penetrate to a greater depth 
than the rice, ana thus while directly improving the soil on the principle of 
a leguminous rotation, the crop tends to break up the soil, and bring a 
greater depth into bearing, but above all an extra crop of winter produce 
is obtained by the same operation. 

The reaping takes place in June, July, and August, or if a very full 
crop, even as late as September. These autumn sowings thus occupy the 
soil for a period of eight months. 

The April or spring sowings take place at the very time the rayats may 
be said to have their busiest season. They are then anxious to prepare 
their lands for the ausdhan (or spring rice), a crop on which it may be said 
they largely subsist. The interests of the cultivator and the indigo-planter 
at that period, therefore, seriously conflict, for to both delayed sowings 
(t. e ., of rice in the one case and indigo on the other) would mean a com¬ 
plete failure. The indigo obtained from these April sowings is the most 
profitable of all, and a compulsory April cultivation may be said to have 
occasioned many of the serious misunderstandings that arose between the 
rayats and the planters. The cultivators, while willing, as a rule, to under-* 
take sowings in October, seriously object to extensive April crops. There 
is, however, one consideration in favour of indigo that seems to have been 
overlooked. While the return is far less than with rice, the labour con¬ 
nected with the indigo crop is correspondingly less, nor is the crop exposed 
to so many risks. The cultivation consists of one or two ploughings 
after showers with light harrowing, both before and after the broadcast 
sowings. The crop requires very little further supervision, and it is ripe in 
June and July ( Ram Stinker Sen , Agricultural Statistics of Jessore, 14). 

Profit of Cultivation ; Amount of Seed ; Yield of Plant and of Dye,— 
In Lower Bengal the bigha of land is a little more than one-third of 
an acre, while in most parts of Tirhut it is 4,225 square yards or six- 
sevenths of an acre. The average amount o.f seed sown to the acre 
appears to be from 20 to 308) (10 to 15 seers). In the compilation of all 
available information regarding the cultivation and manufacture of indigo in 
Bengal, furnished for this work by the Director of Land Records and Agri¬ 
culture, only one or two isolated passages allude to the yield of plant and 
dye per acre. Of Midnapur “ the average yield of a bigha is said.to be four 
bundles; a maund of dye is equivalent to about 250 bundles; and 100 
bighas yield an average of 3 maunds of dye.” But this is obviously 
incorrect, since by the one statement the yield of dye would be 3*6Ib and 
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by the other 6*7lh an acre. The bundle of green plant is an ever changing 
quantity, but of Jessore it is said, the yield of dye is 3 to 4, or even 7 maunds 
per 1,000 bundles. Again, in Mr. Sheriff’s report it is stated, (< The yield 
of dye is about 6 cwts. per 1,000 bundles (a bundle weighing about 300S)). 
This would therefore be 1 in 461, and it is probable from this that 5,5321b of 
plant were produced per acre. In Mr. Manson’s interesting report on 
Indigo cultivation in Rajmehal the yield of plant is put down at 30 to 40 
bundles per acre and the yield of dye at very nearly 12lb an acre. Dr. 
McCann, in his Dyes and Tans , fortunately devoted much careful study to 
the Records in the Economic Museum relating to the yield of dye per acre. 
His conclusions have been verified by the writer, with the result that it 
appears safe to take the yield in the Lower Provinces at 10 to I2lb‘cin acre, 
and in Behar at nearly 2oIb an acre. 

The cost of cultivation has been so<variously stated that it is perhaps 
scarcely necessary to review all the figures. The differences proceed main¬ 
ly from the view taken as to the advantages or otherwise or indigo culti- i 
vation. Certain items have been debited or credited in one return and 
omitted from another; and the system of making advances has been 
claimed as a boon or pronounced a curse according to the prejudices of the 
writer. But the system of making advances, however objectionable it 
might be made in Individual cases, is a necessary outcome of all produc¬ 
tion not intended for homestead consumption, and is carried out by Gov¬ 
ernment successfully in the opium industry. Unless a market exists the 
plant is of no value in itself to the cultivator, and unless plant be available 
the capitalist could not be expected to erect a factory. The planter is re¬ 
quired therefore either to own or to lease the land, or is compelled to hold 
out such inducements to occupancy tenants as may secure a regular cul¬ 
tivation sufficient to support his factory. The fault lies, not so much in 
the system of advances, as in the monopoly thereby secured to each cor- 
cern by which the price paid for the field produce is kept stationary, in¬ 
stead of being allowed to progress with the increasing value of all other 
produce. That the price paid untfl recently was too low there seems no 
doubt; and the thousands of ruined factories now met with in many parts 
of the country bear testimony to the natural punishment that befell 
those who either could not, or would not, correct and reform their system 
of treatment of the rayats. The loss to the cultivator, as matters stand, 
is hypothetical. It is a loss of the difference in value of the indigo 
as compared with another crop. The assumptr n is involved that the land 
could or would have been required to grow that other crop. It might 
fairly be contended th?t the increased value of agricultural produce is the 
outcome of the multiplicity of crops brought about by foreign demands. 
The land is required for oilseeds, fibres, dyes, food-stuftV, 5cc. The surplus 
not absolutely necessary for food crops’would naturally be thrown under 
the most profitable market crop. In many parts of Bengal, where 
indigo was formerly grown, jute has proved more profitable; but jute 
and indigo are only two of the crops by which the foreign markets have 
enhanced the value of the Indian soil and extended the area of cultivation 
beyond the good requirements of the people. The subsequent compensating 
influences of indigo cultivation, which cannot be shown on a balance sheet, 
have to be borne in mind, and are fully appreciated by the more intelli¬ 
gent rayats. The cash advance is a distinct gain, coming as it does at 
the time of the cultivator’s greatest impecuniosity. Prosperity is not 
accompanied by increased rent, as is only too frequently the case with the 
ordinary zemindar. The crop is easily 7 " grown and requires little or no 
attention, thus enabling the rayat with his limited resources^) cultivate a 
greater area. Mixed crops arc frequently raised on the same fields, and 
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for these (which afford many requisites of life) the same labour and expense 
would have to be incurred as are necessary for a joint indigo crop. The 
rotation of a leguminous stock such.as indigo is essentially necessary. The 
roots penetrate to a great depth arid draw their moisture from soil 
which the cereals never touch. They tend thus to bring a greater depth 
into bearing. 1 he manure given to the indigo (and debited to the indigo 
balance-sheet) togetherwith the cultivation producing on the surface soil 
all the effects of a fallow, greatly enrich the soil. It is in fact universally 
admitted that a better crop of wheat or rice is obtained after indigo than 
possibly have been the case after a millet or other minor food crop. 
While the indigo crop is young, the fields are freely permitted to be used 
as grazing grounds by the cultivators, and as the cattle eat the weeds but 
will not touch the indigo, the advantages of this concession are mutual to 
the rayat and his European neighbour. The presence of a European 
capitalist m a rural district must also have its advantages. He will at least 
be a less exacting creditor than the village money-lender, for it is in his 
interest to keep his cultivators and their cattle in good healthy condi¬ 
tion. His factory affords employment to a .large community who are food 
purchasers, and even the rayat directly participates in some of the collateral 
advantages, for he owns cattle and carts - and sometimes even boats, and 
gets paid to convey the produce of his tithe of indigo plant to the factory. 

I/Ir. Collin reports that in Bengal as a whole, the planter pays from 
^ 12 to l ” 1 5 a bigha for indigo land, including rent of R3. "Of that 
amount R.4. to R5 is the actual cost of cultivation, and something is private¬ 
ly ? a o fc ^, tbe factor y servants, leaving a profit to the rayat of from 
K4 to R7. I he net profit on a good crop of rice on the same field would 
be about R8 to Rio, but such a crop could not be continuously obtained, 
and it all land were under rice the profits would seriously decline. 

11.—N 0 R TH-WESTER N PROVINCES AND OUDH. 


In the commercial returns of indigo, the produce of these provinces is 
referred to two sections-Benares and the Doab. The former includes 
oruckpore, Ghazipore, Azimgarh, Benares, Jaunpore, and Allahabad, also 
the small tracts of Oudh and Rohilkhand that have indigo; the latter, all 
p.aces above Allahabad in the inter-ffuvial tract between the Ganges and 
the Jumna, extending to Meerut and Saharanpur, and south of the lumna 
to Jhansi. lhis distinction is made on account of the difference in the 
quality of the indigo produced in the two regions, and it may be here 
pointed out that the former is well and tank, and the latter canal, irrigated 
riusdifference is of considerable importance,for, while the weight of plant 
obtained by canal irrigation is heightened, the yield and quality of the dye 
is lessened and deteriorated. The valuable communication on indigo’in 
these provinces received from Colonel Pitcher, Director of Land Records 
land Agriculture, contains the following brief passages regarding the culti¬ 
vation of the plant : The number of ploughtngs irr the Doab rarely 
exceees two, but in the Benares Division, indigo fields often receive as many 
as four ploughmgs. Manure is very seldom used, but when possible indigo 
olows sugar-cane or cotton, and it thus derives some benefit from the 
manures applied to these crops. Experiments in the Government Farm 
^ ;iv : n P or< s now that gypsum is a valuable manure for indigo as for other 
egummous crops. For indigo sown in spring (Jamana) the number of 
. aikkjngs vary from one to three according to the dryness of the 
‘ Indigo sown at the commencement of the rains (Asarhi) 

"T,?° wntcrm ^* As aIr ^ady remarked under “ Rotation,” “ Indigo 
f,.M * ( ! ," v s sugarcane or cotton, and unless kept for seed it is generally 
uowed by wheat or barley the same year.” Speaking of the rotation of 
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Indigo, Messrs. Duthie and Fuller {Field and Garden Crops, page 45) 
remark :—“The outturn of a rabi crop (wheat or barley) will not be above 
half what it would have been if grown after a fallow in the rains, but it is 
only with indigo that this much can be obtained unless the land 
be manured, the outturn of a rabt crop grown on unmanured land after 
millet or maize being extremely small. 55 It is most commonly grown 
alone, as the period of its growth does not coincide with that of any other 
crop. Occasionally, however, it is mixed with jaur or arhar , and is 
surrounded with a border of castor plant, or of son (hemp) more with the 
idea of one crop insuring the other than with any hope of reaping the pro¬ 
duce of both. A loam is preferred, but much of the cultivation's on the 
lightest possible sand in tracts where copious irrigation is possible from 
canal.” “ It is essential that the crop be kept free from weeds> and two 
weedings are the least that are given/ 5 

Extended Cultivation in Canal-irrigated Tracts; its Effects .—The 
Director of Land Records and Agriculture in these Provinces observes :— 
<£ A good deal has been written during the past few years about the per¬ 
nicious effects of the method of indigo cultivation pursued in canal-irrigated 
districts. There is no doubt that the abundance and cheapness of canal 
water has enabled the cultivator to grow indigo as an extra crop on lands 
which, before the advent of the canal, ordinarily lay fallow after the Kharif 
or Rabi harvest until the setting in of the next rains. In the old days, 
when the sugar-cane or cotton crop had been harvested in January or 
February, the soil had rest for several months. Now an indigo crop is 
promptly put down, and on being cut in August is followed by sowings of 
cereals in October or November. The amount of manure received by the 
land is certainly no greater, and frequently less, than what was given in 
former times. Many observers have seen in these facts a clear proof of a 
reckless and soil-exhair 0 method of cultivation. It may, however, be 
doubted whether the effects are practically as bad as they at first appear. 
The long tap-roots of the indigo prevent the plant from trenching on the 
food-supplies of other crops which follow or precede it, and after the 
indigo is reaped the decaying roots and stalks when ploughed into the 

f round constitute a distinct accession of wealth to the surface soil-bed. 

'his seems the only possible and natural explanation of the phenomenon 
that the sterility predicted in canal-tracts from the cultivation of indigo 
has not occurred in any material degree. 55 

Seasons ,— In these Provinces “Indigo may be sown either in the 
spring (March and April) or at the commencement of the rains. In the 
First it is called Jamana or Chaiti , in the second AsarJu. The former is ready 
for cutting in August, the latter in September. The stumps of Asarhi 
indigo are often left in the ground till the following rains, when they spring 
up again and yield what is known as a Khunti or Ratoon crop. The 
Jamana system is commonly followed in the Doab, but in the Benares 
Division much of the indigo is sown in June ( Asarlii ). In some parts of 
Gorakhpur indigo is sown in October with Brassica juncea (Indian Mustard, 
la!;i) on alluvial land. 1 he mustard is said to protect the crop in winter 
but the area under this mixed crop is limited. 

Method of Sowing and Quantity of Seed to the Acre.- “ Seed is sown 
broadcast and is mixed up in the soil cither by ploughing lightly with 
the native plough or by passing the long clod-crusher over the field 
I he quantity usually applied is 151b to the acre. It is essential for 
germination that the land must be thoroughly moist and the seed must 
not be buried deep.” 

Reaping.—“ The plant is fit for reaping just when the flowers appear. 
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It is reaped with sickles, generally on contract, the cutters receiving one 
pice a cwt.” 

1 he Benares Division of these Provinces is practically an extension of 
the indigo tract of Behar—the most productive area. In that division 
indigo cultivation is conducted entirely with well or Hank irrigation, but 
west of Allahabad (the so-called Doab of commercial returns) indigo 
follows the path of the canal. Thus in the Agra Division the canal- 
irrigated districts of Etawah, Etah, Mampuri, and Farukhabad have 
much indigo, while Muttra and Agra, which till lately had no canal- 
irrigation, had very little indigo. So also Cawnpore, a district of Allah¬ 
abad Division, with canal irrigation has three or four times as much 
indigo as Fatehpur and the Allahabad Districts. 

Profit of Cultivation ; yield, of Plant and of Dye per acre .—In the report 
furnished by the Director of Land Records and Agriculture, the following 
information is given regarding the cost of cultivation :—“The average cos! 
of cultivating an acre of Indigo for plant to be followed by a rabi crop 
amounts to R15-8 in the case of Jamana indigo, watered from canal by 
lift, and R11-3 in the case of Asarhi. The average outturn of Jamana 
plant amounts to 80 cwt. and of Asarhi to 60 cwt. per acre. The price of 
plant varies considerably from year to year, and according as the bargain 
is struck at the time of sowing or at the time of .harvest. The former is 
caded badni ; its price is generally fixed at a favourable rate to the buyer, 
who has, however, to advance the cultivator about half the stipulated value 
of his produce to enable him to get on with his cultivation. The latter is 
called Khush kharidy that is to say, the cultivator has the option of selling 
his produce. The rates paid to the cultivator under the two systems often 
vary more than Rio per cwt. The former system is dying out in many 
districts, for, though the factory owner apparently gets the plant at a 
cheaper rate, yet he often suffers heavy losses by cultivators leaving one 
village and settling in another whenever they find themselves in debt. 
In the long run the badni costs him no less than Khush kharid purchase, 
raking the average price at R35 per 100 cwt., an acre of indigo yields a 
profit of R12-C in case of 'Jamana and of R9-13 in the case of Asarhi.” 
Messrs. Duthie and Fuller {in Field and Garden Crops ) give the yield of 
plant for Jamana 80 maunds per acre and Asarhi a little less the first 
year but equal to Jamana the second, and these authors put down the cost 
of cultivation of Jamana land at R15-7. Sir E. O. Buck (in Dyes and 
Tans of the' North-Western Provinces) says: “The outturn of Indigo 
varies : as much as 80 to 120 maunds of plant per acre may be cut tor 
the factory : but the cultivator cutting for his own rough manufacture will 
perhaps cut as little as 50 maunds of plant, leaving the stalks for seed.” 
Sir Edward gives the cost of cultivation by well irrigation at R41-2, by 
canal at R23-2, and, including the value of seed raised and of the subsi¬ 
diary crops, the acre produce is given as worth R47-2, thus showing a net 
profit of R6 in the one case and of R24 in the other. 

As to yield of dye the Director of Land Records and Agriculture writes 
—“The yield of dye varies from 15ft to 30ft per cwt. of plant. It is 
highest in years of moderate or light rainfall' and lowest in years of heavy 
rainfall.” There would appear to be a clerical error in this statement, as 
in a further passage the yield is spoken of as three maunds of dye from 
1,000 cut. of plant or 1 in 500. Messrs. Duthie and Fuller say the yield 
of dye varies from 2J to 4 per 1,000. That would be about 1 in 333 or 
from the acreage yield of plant which these authors give, 18 to 2otb of 
d\e would be obtained. In Sir E. C. Buck’s work the opinions of several 
planters arc given as to the yield of dye. A vat holding 75 maunds gave 
as a rule 6 to 7 seers of dye, 14ID from 6,ooolb or 1 in 428. Another 
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writer gives his result as 12 seers of dye from ioo maunds, e.g., 1 in 33- • 
another 100 maunds of plant to 8 seers of dye, and still another 110 
maunds to 8 seers. One writer gives the results of careful observations 
extending over 13 years, in which the mean yield was 1 in 426 for 
European factories and about 1 in 300 for Native. Mr. Liotard speaks 
of natives obtaining -JO) of dye from 1 cwt. of plant or 1 in 224, while 
Mr. Reid (in his Culture and Manufacture of Indigo), who says little 
ol a definite nature regarding the yield of plant or dye in Bengal, gives 
the average in the North-West Provinces as 300 maunds of plant 
to one maund of dye. Speaking of the impure indigo or gad, so largely 
prepared in the North-West Provinces and many other parte of India (for 
local use), Mr. Reid remarks, 100 maunds of plant will as a ruleyield the 
planter 2J maunds of gad. He speaks also of one katcha bigha (about T 
acre) as yielding 15 to 20 maunds of plant. From these facts it would 
appear that the acreage yield of dye would be about 1 Sib. 

III.—PANJAB, 

Indigo is said to be grown more or less in all districts except Simla, 
Kangra, Amritsar, Gurdaspur, Sialkot, Gujranwala, Jhelum, Rawalpindi, 
Peshawar, and Kohat. The chief seats of the Panjdb indigo industry are 
however, in Multan, Muzaffargarh, and Dera Ghazi Khan. It is entirely 
grown on irrigated land, but a strong prejudice exists against excessive 
1 m ^! * ” ence ^nds subject to river inundation are considered unsuited. 
Mr. Baden Powell gives much interesting information regarding Panjab 
^chgo, and mentions that it is produced in two of the districts above 
(Sialkot and Amritsar), which in recent official reports are shown as not 
producing it. Mr. Baden Powell gives the seed per bigha at 6 seers for 
the early and 8 seers for the later sowings. The Director of Land 
Kecords and Agriculture has furnished a report which embraces the 
main facts obtained from the three chief indigo districts. On the subject of 
methods of cultivation he writes w The land is usually prepared during 
the cold season after the winterrains. It receives about four plough- 
ings before the seed is sown and none after. The more labour thus 
expended the better the crop ; but there is no ploughing for the second 
year s crop obtained off the stems left in the ground from first year’s crop. 

Seasons of sowing.—** The seed is sown from 1st March to 15th May. 
It is customary to make fresh sowings every year, but sometimes a second 
01 even a third year’s crop is obtained off the same plants. The crop 
take* from three and a half to four months to ripen before it is cut. To sow 
le crop the held is first flooded and the seeds then scattered broadcast on 
the water. This practice is followed to ensure the seeds sinking into the 
ground, and that none may remain exposed to the sun. For a month after 
sow ng the held is irrigated every third day or until the plants are a foot 
n^h. Irrigation is then given every eighth or tenth day. When the plants 

fear of th?r Wa n' ‘ S h' iven onl >, , . n tbe evenin ff. and ihen only sparingly, for 
older an 1 ^ roUln £ f ' om . stan d'ng in water heated by the sun. Even when 
f stronger, the nicest discrimination is required in regulating the 

tinned heavvtail. of" ove ™PP'ypauses the leases to turn yellow! g C on! 

“For the f J ra ‘ n , do n \ uch ‘"jury’and often destroy the crops.” 

° r * j eCuI!t * y ear s ,n ^igo, less irrigation will suffice, the cron 
nlacopaH tei -1 d ? lgh ! h or tenth day; but the watering must take 

all from P° ss,ble . b y the T5th April. ’First year’s indigo requires in 
all from iij to 20 waterings, second year’s only 13 to 1,.» 1 

Manure "is not generally used. 

Weeding “ is, however, common either by hand or by causing- shpnn 

or goats to pasture on the fields.” y -wag sheep 


CULTIVA¬ 
TION. 
N.-W. P. & 
OUDH. 


PANJAB. 

209 


Ploughing. 

210 


Sowing. 

211 


Ip ligation. 
212 


Manure.. 

213 

Weeding. 

214 















CULTIVA¬ 

TION. 

PANJAB. 

Reaping. 

215 


Reaping —“ Indigo is ready for cutting from 15th July to 15th Septem¬ 
ber. It is in its prime when it has been twelve to fifteen days in flower. 
If the flowers fade and become'yellow before it is cut, the outturn will be 
small. It is cut in the morning and carried'in bundles to the vats 
where it remains till the afternoon.” 


SIND &c IV.— SIND, RAJPUTANA, CENTRAL INDIA, AND THE CEN- 

2i6 * TRAL PROVINCES. 

According to Dr. Stocks a portion of the Sind Indigo is obtained 
from two wild species of Indigofera, viz., I. cordifolia, Jffeyne, and 
I. paucifolia. Delisle ; but the cultivated plant, a rabi crop, is I. tinc- 
toria. He urged the necessity of an effort to have the plant grown by 
European planters, and seemed to have been confident that Sind, might 
hope*to recover its lost industry were this done. In a file of official cor¬ 
respondence conducted in 1851, useful information will be found regarding 
Sind Indigo. Regarding the Khairpur Territory, Mr. J. F. Lester then 
wrote that the indigo season commences with the kharif sowings, about 
July, and extends over three months. The principal desiderata, he says, 
are ‘‘abundance of water ” and “a careful and experienced manu¬ 
facturer.” It is estimated, he continues, that one kusa of seed suffices to 
sow a bigha bf land. A bigha produces 12 seers of indigo, which is 
valued at the average rate of R65 per maund or R1-10 per seer. Mr. 
George Wood, Collector of Shikarpur (in the papers alluded to above) 
furnishes a most instructive report, accompanied with plans and estimates, 
of indigo cultivation and manufacture. For a thousand bundles of plant 
Mr. Wood says the cultivator receives R125, and that quantity would 
yield from 6 to 7 maunds of dye. The Commissioner, in reviewing these 
reports, stated that there could be no doubt as to the capabilities of Sind 
to produce indigo. In the Gazetteer of Sind indigo is frequently 
mentioned, but of the Frontier District of Upper Sind it is said — 
“Indigo was first cultivated in 1859, an d may now be considered one of 
its chief products, as the soil of the Jacobabnd Taluka in several parts 
is said to be admirably adapted for the cultivation of this dye.” Mr. 
Liotard writes of Sind as follow :—“ During the inundation season, 
generally *n May and June, the land being weeded is moistened. 
It‘is then ploughed two or three times, and the seed, after having been 
steeped in water on the previous night, is sown broadcast. Each acre 
requires three kasas of seed ; after sowing, the land need not be watered 
for three days or until the seed germinates. Vegetation having begun, the 
young plants are watered once a week ; and this is continued for ten 
weeks or till September, when the crop is generally ready to be reaped. 
A second year’s crop is raised after cutting by watering the old plants 
about thirteen times during the same space of time. In this second year, 
besides indigo, the seed is also obtained, by leaving at the time of reaping 
one plant untouched at every four or five feet distance. These solitary 
plants are watered for two months more, or till they begin to flower.” Sind 
indigo is alluded to as the only kind used in the Nasik District. It is said 
to be procured from Bombay and to occur in irregular conical cakes, the 
better specimens of a good blue but most of a hard black, or pale blue 
I (Nasik Gaz., p. 170), 

RAJPUTANA. Throughout the whole of the records regarding the provinces named 

217' 1 above, repeated mention is made of wild indigo being regularly used by 

the local dyers. The writer made an effort to procure samples of these 
wild indigoes, and in two instances (from Rajputana) a variety of Teph- 
rosia pauciflora or purpurea w r as furnished as wild indigo. At Palanpur 
in Gujarat the safhe plant is reported to be extremely abundant, and the 
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Political Agent is believed to be presently endeavouring to establish there 
an indigo industry. In Merwara Mr. Duthie found four species of Indigo- 
fera. growing wild; of I. argentea var. ccerulea, he says that it is on the 
Aravalh hills known as nil. The extent to which indigo cultivation is actu¬ 
ally carried on in Rajputana cannot be discovered, but in the Gazetteer 
it is mentioned in a list of the chief hharif crops of Bundi. In a special 
report on the dye-stuffs of Ajmfr, Pandit Bhag Ram says: “ The 
average approximate extent of indigo cultivation for the last five years 
may be stated at about 500 biglias per annum. Wild indigo is more 
or less spontaneous in all the forest tracts. It is cultivated chiefly in 
the lands of Srinagar, RAmsar, Gangwara, and Kikri by native dyers, to 
meet their own requirements. In the hill jungle of Rdjgarh - it is found 
to grow spontaneously, which would seem to indicate that the land is fully 
adapted to the cultivation of indigo ; but it is to be regretted that the agri- 

tU Ji c ! a sses take little or no interest owing to the. difficulties with which 
the dye is extracted. This circumstance accounts for the scanty supply 
e ^' s ^ r * c ^ s and the total absence of regular indigo factories. 5 ’ 
1 he 1 andit then states, however, that the cultivation leaves a te very small 
margin for-profit.” He remarks that it is grown on lardni land, which is 
ploughed twice or thrice and then levelled. “ The seed is sown broadcast 
early in the month of June, or as soon as the rains set in. When the young 
plants are above ground, the grass that grows with them is weeded out 
by the process of hand*hoeing, which is performed about four times. The 
reaping season commences in October. 

Of the indigo of the Central Provinces very little has been reported. 
It *s mainly grown in the districts of Sagar, Damoh, Narsinghpur, and 
Nimar, but it seems probable there are not more than 150 acres annually 
P n ^ r the crop. The method of cultivation appears to be similar to that 
in the north-West Provinces. In Sagar the sowings takeplacein July or 
August, and the plants are cut when they attain tlv height of 2 to 2* feet. 
In Damoh and Narsinghpur the fields are ploughed twice in June* the 
seed is sown broadcast. The plants are cut in October, and dried and 
stored. The roots are, however, left in the ground and yield a second 
and a third year crop, after which they are dug out. In the Upper 
Godavari, the seeds of the wild indigo, which abounds in this district, 
are sown at the beginning of the monsoon, and the leaves are picked 
during the month of September. These plants yield dye leaves for three 
seasons, and thereafter fresh ground is cultiv. .led. The ground is ploughed 
twice and is not manured. Mr. Liotard, from whose report on Dyes and 
ans the above passages regarding the Central Provinces have been com- 
pi ed adds that according to the local officer, “ the leaves of the wild indigo, 
r, 1 ,lf t ^nfr? , ^a bOUrh u° d ° f to , wns and yMd a finer dye than the 

lpf> ti C ? ind i 1&0 * be f ailse the P Iant ? grow U P much further apart when 
leit to themselves and are more luxuriant.” 

U 1 ® wr . , . t f r bas had occasion to point out that such references as the 
above to wild plants may probably, when carefully investigated, throw 

Mithori S h,,Ml l , r« P ! an ‘;M h,Ch n ? i R' ltbec ^d the original Nila of Sanskrit 
be Indigofera tinctorial ‘ ng l ° ]ustlty the opinion Ulat ,he y would proveto 

V.-BOMBAY. 

fa, 1 " Hove described the cultivation of Indigo in Guiarat as 
follows: The tndipo was partly inter-sown with cotton, and on fomf 

plantations with millet and other grains. The lines were divided about 
16 inches from each other, in which the cotton shrub stood pretty thick 
the above-mentioned grams were scattered without the least regularity 1 
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understood from the planters that they suffer the indigo to grow for two 
seasons and commonly have, three crops a year. The first crop was 
already removed (November 25th) and on the lower plantations the second 
was just being cut. The third crop is inferior and is not ready before the hot 
season sets in.” But according to the author of the Broach Gazetteer, even 
so early as 1820, this Gujarat industry' had all but ceased to exist. Of 
Cambay it is said, “ the cultivation of indigo has of late greatly fallen off. 
Hindu peasants dislike growing it, because'in making the dye much insect 
life is lost, while the Muhammadans, with whom this objection has less force, 
do not till land enough to raise any large quantity. Sown towards the end 
of the hot season, indigo is harvested in August before coming to flower.” 
Of Kaira it has been reported : “ The small quantity now produced is grown 
in light or gordt soil. At the first fall of rain (June) the field should be 
ploughed mo-e than once, and if possible manured. The seed is sown in 
drills from the tarphan or drill-plough. After the plants have come up 
constant weeding is required. The crop reaches maturity in September, and 
in gathering the leaves great care must be taken that they are not exposed 
to wet ” Of Ahmedabad it is said that, owing to the destruction of insect 
life and low price obtained for the dye, the cultivation has almost ceased. 

In the Deccan, indigo seems at the present day to be mainly grown at 
Khandesh. “ A two-year, and sometimes a three-year crop, is grown to a 
very small extent, owing to the great expense of preparing it for the market. 
The seed is sown in July in carefully tilled ground. It can be thrice cut 
during the rains and lasts two and sometimes three seasons generally without 
being watered. On account of its mixture with wood ashes, Khandesh 
indigo classes rather low. The first cutting takes place when the plant is 
two or three months old : the second year another crop of leaves is cut from 
the shrub, which is then considered useless and is generally destroyed by 
ploughing up the land and preparing it for some other crop. Some culti¬ 
vators let the plant remain in the ground a year longer in order to get a 
third crop, but the yield is *00 poor to be remunerative. In the neigh¬ 
bourhood of Faizpur good indigo is raised in considerable quantities 
by Gujars.” “Formerly large quantities were imported from Gujarat. But 
of late the manufacture of Gujarat indigo has almost entirely ceased, and 
Khandesh indigo now goes to Surat and other Gujarat markets.” 

The Director of Land Records and Agriculture, in his Report for 
1885-86 {pp. 36 ond J7),gives abrief history of the Bombay indigo industry, 
narrating tire decline from the period of Dr. Hove’s visit to Gujarat. These 
facts have already been indicated in the above quotations from the Gazetteers 
and will be found to have been further elaborated in the paragraph under 
the heading of “ History of Indigo.” There are certain features of the Bom¬ 
bay indigo trade regarding which it would have been specially interesting 
to have obtained definite information, not from a historic point of view 
only, but with a possible beneficial influence on the efforts to resuscitate the 
industry. Certain writers allude to Indigofera tinctoria being a wild plant in 
Gujarat. This point has, however, not been definitely determined. At the 
same time it seems probable that the indigo plant of Western India grown in 
the fifteenth century and earlier was or may have been a Tephrosia, not an 
Indigofera, and that the plant of later date was, in all probability. Indigofera 
coerulea. Should this supposition prove well founded, it would be desirable 
to ascertain whether I. tinctoria is equally suitable to Bombay as to Bengal, 
and if not, what other indigo-yielding plant should rather be grown. At 
the same time it is to be regretted that more precise information as to the 
methods of cultivation pur med in the districts of Bombay, where indigo is 
even now grown, has not been for'hcoming. In one district, Kaira, it is 
drill-sown, a practice carried to perfection in Tirhiit and only occasionally 
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followed in the other indigo localities. There may be other peculiarities 
still surviving of the early methods of cultivation and manufacture that 
would prove instructive. Lt is significant of the migration from Bombay 
to Bengal, that*a similar migration has recently taken place from Bengal to 
the Upper Provinces. In Tirhut and the Benares Division of the North- 
West Provinces the greatest yield is obtained, and in these regions indigo 
cultivation is not only carried on more extensively but on more scientific 
principles. 11 would thus appear as if Indigofera' tinctoria had only just 
reached the region of India most suited to it—a region where there is no 
record of its ever having been grown by natives prior to the European mo¬ 
dern efforts, still less of its ever having existed as a wild plant. Jhe infer¬ 
ence is, therefore, pardonable, that had it been indigenous to India it would 
most probably have existed from time immemorial in Tirhut and Benares. 

Experiments in cultivating indigo have recently been made at Junagad 
in Kathiawar, and the results seem fairly hopeful. That the Bomba- 
Presidency could produce good indigo seems abundantly proved by the 
large exports that once took place—and these the earliest recorded exports 
of the dye as made by the Honourable East India Company—from Surat, 
Ahmedabad, and Bombay nearly three centuries ago. 

VI.—MADRAS. 

The Director of Land Records and Agriculture has furnished a series j 
of most instructive reports on the Madras Indigo industry, from which the 1 
main facts given below have been derived. ^In one of these Mr. Mac- 
leane, Collector of Nellore, writes :—“ Indigo cultivation extends along 
the east coast from Kistna to South Arcot and inland to Kurnool and 1 
Cuddapah. Cuddapah is the principal district for indigo : next Nellore. 1 
The crop requires a rich friable soil, neither too moist nor too dry. ! 
Bright sunshine favours the development of the dye principle, but fre¬ 
quent rains cause a more luxuriant growth. It is generally cultivated as 
a dry crop. In some parts, it is sown mixed with millet crops, and'after 
the latter are harvested, the indigo shoots up. In dry land, as a rule 
one cutting is obtained in October and a second in January. Indigo is 
also, however, grown on wet land. Here two cuttings a£e -certain and 
sometimes even a third. It is not unfrequently sown in paddy fields a 
few days before reaping. On whatever soil sown, the crop, so far from 
exhausting, is believed to strengthen the soil. The first step in its cul¬ 
ture is to plough and manure the ground. A flock of sheep is sometimes 
enclosed on the ground. At other times the ground is lightly scattered 
with wood-ashes, cow-dung, &c., or the refuse of the indigo plant from 
the steeping-vat, or its ashes, are scattered over the fields. The seed is 
generally sown broadcast. The plant in favourable damp weather, or 
if lightly- irrigated, makes its appearance above ground in four or five 
days and ripens m about two months and a half. Great care is taken 
to weed the plantation thoroughly and to keep the ground moist, but not 
too wet. When the seedlings attain two or three inches, the fields are 
weeded. 1 he leaves are cut just before the plant flowers The first 
cutting lakes place when the crop is three months’ old, after which the 
field is lightly ploughed. The other cuttings follow after intervals of two 
or three months and are better than the first. The leaves arc not 
gathered after heavy rain, as this washes off from them the farina which 
constitutes their chief value.” , 

Other two reports give particulars regarding South Arcot, Kinna ' 
Cuddapah, Kurnool, and V uagapatam. Regarding Cuddanah Mr” 
Sewell writes:— 1 * ■ 

Dry Land Cultivation.—' “ After the land has been moistened by 
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rain it is ploughed and manured. If the April rain is sufficiently 
heavy this is done then. If not, in July or August. The ground, 
loosened by ploughing, is allowed to remain unsown fora few days until the 
next heavy showers when the seed is sown in rows by drills followed by a 
roller. It sprouts in about three days. In about a month weeding com¬ 
mences, which is done by labourers with a sort of spud. On dry lands the 
crop is entirely dependent on rainfall. The first cutting is taken from 
three to five months after sowing, the interval being short if rain is 
abundant and frequent, and longer if it is scanty. At intervals of about 
three months after the first cutting of the leaves a second and third cutting 
is taken. It is not usual to attempt to take more than three crops, but 
the plant is allowed after the third cutting to seed/’ 

“ Wet Cultivation .—This is either under tanks or wells. Under wells, 
the water supply of which is certain, the cultivation is commenced in March 
or April. The land being constantly under cultivation, if the soil is loose 
the seed is sown without any previous ploughing, which is, in such cases, 
thought injurious : otherwise under tanks the land is watered, then 
ploughed and smoothed by a roller. The land is then manured either with 
cow-dung or by penning flocks of sheep on it for two or three days. It 
is then watered, and when it has dried again ( i.e ., in three or four days) 
the seed is so\yn. It sprouts in about three days. If it does not do so tne 
land is watered once to make the seeds germinate. The crop is then 
watered at regular intervals of not less than a week, or more thanjtwenty 
days. The intervals depend on the rainfall and the consequent state of 
the soil and atmosphere. Weeding commences a month after sowing, 
and continues at intervals of a month. The first cutting is taken three 
or four months after sowing, and the second three months later; when the 
circumstances permit the crop to be sown early enough, two cuttings are 
taken and the crop is then ploughed in, and a food-crop, usually paddy, 
grown. Indigo is not grown continuously on the same land but is alter¬ 
nated with paddy. The refuse of the indigo-vats is much prized as a 
manure both for indigo and other crops.” 

Having thus dealt with the methods of cultivation in the two chief indigo- 
producing districts of Madras little more need be said. To complete the 
account, however, a few passages may be here given from Mr. C. Kough’s 
descriptionof Indigo cultivation in the district of Ktirnul which maybe taken 
to represent the districts in the Presidency where indigo is of less import¬ 
ance than in Cuddapah and Nellore. The plant, Mr. Kough says, is a 
biennial, but is sometimes kept growing for three years. It is sown in 
black cotton unirrigated soil in July and August after the first showers. 
" In such lands it grows luxuriantly, and there are often as many as five 
cuttings lasting into the next season, viz., two in the first year and three 
in the second. Indigo is also grown on land artificially irrigated. When it 
is cultivated in paddy land, it is sown in January or February, after the first 
paddy crop has been-harvested, and one or two cuttings are made before 
the end of the fasli, and a third cutting in July and August. After this 
the stumps are ploughed up for manure and paddy planted ; the rayat, 
moreover, almost invariably gets back the refuse after steeping, and this also 
he uses as manure/’ Speaking of the dry land cultivation, Mr. Kough 
further remarks “ The time of sowing must be selected with care, for 
the chance of a heavy fall of rain caking the surface of the ground and thus 
preventing the young germs from coming through is considerable, but this 
difficulty having been got over, when once a fair start is attained, there is 
scarcely any crop more hardy and less susceptible of damage by drought. 
It escapes damage from grazing of cattle, sheep, or goats, as none of these 
animals will touch it. Thus the soil, climate, and season are the three 
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factors that affect the prospects of the crop. The indigo grown on dry 
black cotton soil yields dye of a superior quality. The winter crop yields 
more prolifically than the summer crop. “ Weeding,” Mr. Kough re¬ 
marks, ** is sometimes done by the drill, at other times by hand. The crop 
i's cut four months after sowing when the plants begin to blossom. Two 
acres fair growth yield about three tons in the first cutting, and will give 
four or five cuttings, of which the first and the last are usually the least 
heavy.” He gives the cost of cultivation at R 14, the price paid for the 
produce as R20, and the profit, accordingly, as R6 per acre. 

Cost of Cultivation : Yield of Plant and of Dye .—In the official 
reports of the Saidapet Farm a slightly improved process of cultivation is 
recommended in which the crop is drill-sown after deep ploughing. The 
danger of the surface soil getting hardened by evaporation after rain, 
before germination sets in, is strongly urged. If the sowing takes place 
m November, the crop will be ready for cutting by the beginning of March. 
An acre at the Farm was found to yield 200 bundles weighing 12,000ft, 
and to be worth to the cultivator about R30, giving R10-3-0 an acre as net 
profit. An acre of land yielding 12,000 ft of plant was believed to afford 
2 maunds of.dye worth K90, but the report on Cuddapah quoted above 
states that a fair yield of dye would be I £ to ij maunds per acre. Of the 
Kistna distiict it is said that the net profit per acre on two years 5 cultiva¬ 
tion of indigo plant is R20-8-0. In Nellore 100 bundles of plant are said 
to give one maund of dye; and in the Kurnul report it is said that-Jft 
of dye is obtained per cwt of plant. In Bellary, however, the yield of dye 
is given as only £ maund per acre. The Madras maund equals 24*68ft or 
m mercantile usage 25ft. It seems probable that these estimates of yield 
of dye to the acre of land are very much overstated even were a deduction 
of 50 per cent, made for weight of adulteration. The yield for the Presi¬ 
dency obtained by dividing the total production by the ascertained area is 
only 9*5ft an acre, and this is probably not far from correct. 
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VII.—BURMA & ASSAM. 

. In a communication from the Political Agent, Mandalay, dated 1872, 
it is stated that Indigo cultivation was first commenced in that part of 1 
Burma in i860, when the King of Burma procured manufacturers from 
Bengal to teach his subjects the art of preparing the dye. Four factories 
were established. His Majesty required his subjects to sow a third share 
of their land within the vicinity of the factories when the land in question 
was iOund suitable. It is remarked that “ Indigo made from the Burmese 
plant, indigenous to the country, is found not to be equal to the Bengal 
indigo. Seed was accordingly annually imported. The Chinese mer- 
Mandalay purchased the indigo produced, and exported it to 
the bhan States and China. It is said to have fetched R100 per 4*- 
maunds. Dr. Mason (Burma and Its People) says that Indigofera tinctorial 
e mat-nay or shan-mai t is much less extensively used as a source of 
ue ye than Strobitnnthes flaccidifolius, the mai-gy >e t or than Marsdenia 

So n f; m et?mes n us!d nOUS ShrUb ’” * SpeCi ° S ° f “ Indi * ofera ” he 

Rnrl a ; ( reCem w m T nication on the sub i ecl Indigo cultivation in 
Burma, it is said to be grown in the Lower Chindwin district. “ There 
are two crops-lhe wet Weather and the dry weather crop. It grows am- 
wnere. 1 he ground is ploughed up and the seeds scattered over it. The 
wet weather crop is sown in June and collected in July and August and 
the dry weather crop is sown in October and collected in December and 
January. In the Mandalay district it is reported to grow wild “and 
the plant is never used for extracting the dye. It is employed medicinally 
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by Burmese doctors for the cure of urinary diseases in men and ponies.” 
It may be inferred from this brief notice of Mandalay that the factories 
started by His Highness the King have since been abandoned. Of 
Tharawaddy the report states that Indigo is cultivated to a very small 
extent. It is planted in July and reaped in October. The soil is first 
burnt.” In Mergui “it grows wild and is used by the Karens for 
dyeing purposes.” In Amherst “the wild plant is used for dyeing to a 
trifling extent.” In the Eastern Division of Upper Burma “it grows wild 
extensively and is used medicinally only.” 

It would seem from these brief' notices that Burma affords a hopeful 
prospect of becoming a good field for Indigo cultivation. Large tracts 
of rich land are uncultivated, and were European planters to open out 
factories, an emigration of coolies, such as has taken place to Assam, in 
connection with tea, might be possible, and if so, the cultivation of indigo 
would prove highly beneficial to the country as well as remunerative to the 
pioneers of the new industry. 

In Assam and Manipur, Strobilanthes—the Rum —is regularly cultivated, 
very much after the same system as in North-West China. The writer 
took the opportunity, in his Calcutta International Exhibition Catalogue , 
to urge on the Indigo planters the desirability of their experimenting with 
the cultivation of the runt plant as an additional source of Indigo. He 
then wrote:-—“ In many respects it possesses properties eminently suited 
for a profitable indigo crop, and in China at least the dye is pronounced 
finer than that obtained from any other plant. It is propagated freely 
by cuttings, yields prunings twice or three times a year, and is perennial. 
It would give little or no anxiety to the planter, and if not sufficiently re¬ 
munerative to take the place of the Bengal Indigo plant, it seems natural 
to expect that the two plants might with great advantage be cultivated 
together. The rum would flourish on the higher dry tracts and yield its 
crop at the seasons when the present indigo factory is silent.” Since 
publishing the above, now some six vears ago, the writer has come across 
many facts to strengthen his convictions, and is satisfied that the greater 
portion of the Indigo of Assam is the produce of Strobilanthes flaccidifolius 
not of Indigofera tinctoria. 
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CULTIVATION OF SEED. 

Bengal may be said to derive its annual supply of seed from the North- 
West Provinces. The earliest records of the Bengal Indigo cultivation 
allude to this fact, so that it seems to have been soon disc^ered that certain 
tracts of country favoured the production of leaf while others were better 
suited for seed cultivation, and in fact that a much superior crop of leaf was 
obtained from plants raised from specially cultivated seed than by allowing a 
few of the shrubs in the indigo fields to ripen seed for next year’s sowings 
In the report furnished by the Director of Land Records and Agricul- 
frequent reference is made to the subject of seed production. 
I he following passages may be specially quoted 

The seed grown at Kotechandpur, known also as deslri (t.e, local) 
seed, is adapted only for high land above the inundation level, requiring 
five 01 six ploughings. The crop is harvested late, in Jessor the harvest 
from Purneah and deshi seed going on to September. The Purneah seed, 
like the deshi, is generallyused for high land, but it is also adapted for 
ai'.tr land. Like the deshi, the Purneah seed gives a late crop. The seed 
ii om Patna and Cawnpore is adapted for chur and dehra lands, which 
receive an annual top-dressing of silt at the time of the overflow of rivers, 
nese lands are cither not ploughed at all, or ploughed only two or three 
^nes before the Patna or Cawnpore seed is broadcasted/ The crop is 
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ready early, i.e about the middle of June. The Madras seed yields a 
crop even earlier than that from the Patna and Cawnpore seed. But 
this is rarely an advantage. The factory operations are dependent on 
there being plenty of clean water ready at hand, and in May, when the 
crop from Madras seed is ready for cutting, the rivers are still dry. 

“ The price of seed varies very much, from R4 to R40 per maund. 55 

The Collector of Midnapore reports :— 

“ No indigo seed is produced here. The rayats are given 6 seers of seed 
for each bigha. Last year the seed cost R15 a maund : this year only R5. 
The high price having induced many to produce it, the supply was greatly 
increased : hence this decline in price. 5 ' 

r l he cultivation of seed in the Gya district, and in the Purneah district, 
is reported on as follows :— 

“Seven seers of seed are sown per bigha in the Gya district. In 
October a portion of the Asarhi and Jamana are left standing for bearing 
seed. The plants are kept apart at a distance of 6 inches for this purpose. 
There are two kinds of indigo seed sown—that grown in the locality 
known as dasi , and that of the North-Western Provinces, known as up- 
country ; the latter being sown more extensively, especially in the chief 
concerns to the south and south-east and south-west of the station of 
Purneah, where little or no dasi seed is sown. The north and north-west 
and east of the district have few working factories, and in these the dasi 
is sown in high lands only. For a seed crop it is grown to the west and 
north-west only; sown in July and August; reaped in December; sells in 
January; prices vary according to the demand, averaging about R4 to 
R5 per bazar maund. 55 


North-West Provinces .—The Director reports as follows on the subjecl 
of seed cultivation :— u When the plants remain stunted and do not pro¬ 
mise to fetch much by their weight they are reserved for seed and cut in De¬ 
cember, when they yield about 6 maundsof seed to the acre. The stump; 
of a Jamana crop are also sometimes left in the ground for seed, after the 
stalks have been cut, and yield about 4 maunds of seed to an acre. 55 

Madras .—Mr. H. G. Turner, Collector of Vizagapatam, writes :—“ A c 
the .lands in which Indigo is cultivated are required almost immediately 
after for paddy, there are no opportunities of raising a crop for seed pur- 
poses." Mr. C. Kough, Collector of Kurnul, reports « Seeds are col¬ 
lected in January and February from plants sown in the beginning of the 
monsoon, and those sown during the previous year. The latter yields more 
seed, l he plant, when the leaves have been cut after the monsoon u 
over, is allowed to grow for the purpose of yielding seed. With the seec 
the leaves are also collected and allowed tb dry, and when the seed is 
separated, indigo is extracted from the dry leaf also." 


DISEASES AND INJURIES. 

fn a recent circular, calling for information regarding the Indigo cui 
tivation and manufacture as presently nracthnH eu-WMCtiJ • Cl 

(2) A green caterpillar, about 1" long, when of full ch- 1^11 „ 

malpoka, appears when plants are mature. The appearance of th£ r*. G< 
p.ilar is m fact a sign of the maturity of the leaf foV ratting. If, ho were' 
2 7 T 
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DISEASES. 


the harvest is neglected for a few days, the caterpillar does great harm by 
eating away the leaves. 

(3) A big geometridae caterpillar, il" to 2" long, £" in diameter when 
full sized, occasionally appears just before harvest, and does considerable 
damage. The caterpillar maybe just noticed some afternoon for the first 
time, and the leaf of a whole bigha of flourishing crop may disappear 
before the next morning. 

(4) High winds, hailstorm, constant loading and unloading after har¬ 
vest# soaking in water, or any other circumstances that spoils the leaf, 
injures the crop for the dye. To get the best result the largest quantity 
of leaf must be gathered when mature and taken as quickly as possible to 
the factory house. 

(5) The crop is very liable to blights of different sorts, and is also in¬ 
jured by extremes of either drought or wet. It is also liable to injury from 
insects at different periods of its growth, to injury from hail, and also to 
injury from severe storms of wind. 

(6) The indigo is a very hardy plant, but owing to the length of time 
required to bring it to maturity —‘ a period extending, in the case of the 
crops sown in October, to from eight to nine months ? —it is very liable to 
injury from drought and from the high winds which are prevalent during 
the months of April, May, and June. A very severe gale of wind last¬ 
ing Some days, will almost entirely destroy a crop of indigo, stripping it of 
its leaf, and consequently rendering it useless for manufacturing purposes.” 

The Collector of Midnapur reports :— “ The crop is liable to very few 
diseases. The spring crop is sometimes eaten by caterpillars and grass¬ 
hoppers. The autumn crop is too old to be generally attacked by these 
insects. The quality of the crop, however, is sometimes destroyed by an 
untimely drought in June, when all the leaves get scorched up after the 
plant has once started its second growth, or by excessive rain which wash¬ 
es the colour out.” 

North-West Provinces and Oudh. —The Director of Land Records 
and Agriculture reports that, “ In the early part of its growth it is liable to 
the attacks of a winged insect called Gudlie which feeds on the young 
leaves. Another source of damage to the plant is continued wet weather, 
which renders it tall and woody without much foliage, and by a kind of 
etiolation prevents the proper development of the dye property in the 
leaves.” 

Panjab. — The Director in this province writes :— “ As above stated too 
large a supply of water is fatal. Heavy and continuous rain is also in¬ 
jurious. The plant is also subject to be attacked by cerLain insects re¬ 
sembling blight and by the grass-hopper. But if rain falls in moderate 
quantities the insect dies out. Another disease is also common in its earlier 
stages from the 15th to the 30th day, brought on by excessive heat and 
hot winds, which cau e the plant to dry up and wither away. Wet-fogs 
too are very injurious.” 

Madras.— Mr. L. M. Wynch, Kistna district,writes : —“Theindigo crop 
is said to be liable to the ravages of several insects, amongst them being 
locusts, the gong alt purugu , and kambali purtigu (caterpillars). The 
rayats have no means of destroying these insects. The Buddi tigalu 
attacks the crop after it has grown up 6 or 9 inches; if this occurs, the crop 
is ruined and has to be left till the following year.” Mr. E. J. Sewell, 
Collector of Cuddapah, in his reply states that, “ At the age of two months 
the plant is liable to be attacked by diseases known as Budide-rogayie and 
Agui-mandalapathegulu. In the former case the leaves turn white, in the 
latter black, and in both they fall off.” Mr. C. Kough, Collector of Kur- 
nul, alludes apparently to these diseases, but he speaks of a third form : 
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when subject to the first disease the leaves contract and gradually fall off: 
when to the second the leaves turn white and the plant ultimately decays : 
when to the third the leaf is covered with white* matter and the plant dies. 

While still young, the plant is subject to the attacks of caterpillars. 
They attack it when germinating. When the plant attains a height of 
three inches it is almost free from the insect pest.” 

YIELD, AND AREA UNDER INDIGO. 

With perhaps no other commercial commodity does the inconvenience 
of a want of uniformity in weights and measures tell more injuriously than 
with indigo. The Bigha of land in Lower Bengal is one-third of an acre; 
in some parts of Tirhut it is six-sevenths ; in the greater part of the North- 
West Provinces five-eighths ; and in many other provinces three-quarters of 
an acre. The factory maund of dry indigo is 748) 10 oz. 5 the Madras maund 
25H); the Bombay maund 2833); the Government maund for Bengal, the 
North-West Provinces, and the Pan jib, 82ft. In this connection it may 
be remarked that it has been found impossible to discover whether the 
green indigo plant is purchased in factory maunds or in Government 
maunds. i'he calculation of yield of plant to acre has been made on the 
assumption that the maunds of Upper India given by writers on the 
subject are 82D). If this be found hereafter to have been incorrect, an 
alteration from 82 to 74$ will have to be made, but this would not affect 
the yield of dye, which is estimated on a relation of quantity to a 
unit. The assumption of the maund being equivalent to a cwt., adopted in 
certain compilations, has led to the greatest confusion and gross misrepre¬ 
sentation. 

In working out the indigo statistics given in this article, the attempt has 
been made to reduce areas to acres and weights to pounds, but the writer 
is conscious he may have made some mistakes from the difficulty experi¬ 
enced with local returns in determining the system pursued by the original 
authors. He has, however, corrected these weights and measures with 
some degree of care, and is hopeful that his results will, on the whole, be 
found to convey a fairly accurate'statement of the indigo industry of 
India. With regard to yield of dye per acre of crop the very greatest 
difficulty lias been encountered. This has arisen not only from the causes 
indicated above, but through numerous inaccuracies in the returns, and 
from a possible desire to avoid definite statements on the part of those 
most interested. For example, the range of variation of yield of dye has 
been found to *be from 41b to 150Tb an acre. Such a discrepancy is 
obviously due to inaccuracy in compilation or to want of definite in¬ 
formation, and not to differences of climate and soil, or method of manu¬ 
facture. The writer has arrived at the conclusion that a yield of 12Tb an 
acre for Lower Bengal (and the other non-irrigated tracts, indeed, 
the greater part of India), and of 18 to 2olb for Behar, and certain 
standards Nortl>XVest Province s and of the Panjab, would be fairly safe 

It seems piobablc that the yield of plant per acre is in direct ratio to 

eg J e * ir . ngatl0n > b . ufc tbat . the quantity and value of the dye 
obtained is in inverse ratio. This rather complicates matters, but it 

from U thl a rf e • • * 1 ! f Cater th °ugh inU rior quality, obtained 

PW,K A Canal ;r ga M tr r acts ° f the North-West Provinces and the 
Panjcib. A further fact of great importance is that with all Native 
factories, increased yield is due to two causes : (a) the extraction from the 
plant of a greater amount of organic but non-indigo materials, and (6) the 
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systematic adulteration that is practised. The greater weight of indigo 
obtained from an acre of land by the Native as compared with the Euro¬ 
pean method- of manufacture has its.explanation in these facts, but its 
consequence in lessened value. After a consideration of all the tacts 
brought to light by the numerous'reports and publications on the subject, 
it seems safe to infer that the production of indigo by the European 
factories varies from i in 340 to 1 in 640, the average being about 
1 of dye from 420 of plant. These extreme variations are due to two 
causes—the difference in the dye-yielding property of one year’s crop as 
compared with another, and the difference already alluded to between 
indigo plant from canal-irrigated land and that from non-irrigated land. 
With native manufacturers the range is 1 in 220 to 1 in 330. Accepting 
these figures as factors to estimate the yield of crop per acre, we obtain 
for Lower Bengal 420 X 12=5,040!!), and in Behar and many parts of the 
North-West Provinces 420 x 20=8,400^. These results are depend¬ 
ent doubtless on test cases (obtained by well-known factories) and may 
not be applicable absolutely to every case. On turning, however, to the 
published figures of actual yield of green plant to acreage, it is found that 
the above estimates correspond remarkably. Thus, the average of all 
returns gives the yield as ranging from 50 to 80 maunds, the maximum 
being 120 maunds to the acre. These returns would therefore be 50 X 82= 
4,100th; 80x82=6,5608), or 120x82=9,84081 of green plant to the 
acre of land. The lesser quantity of plant required by the native manu¬ 
facturers to produce a unit of dye, has been already explained; and it 
therefore seems preferable to accept the published results of European 
factories for all estimates of outturn per acre. But the application of 
this system of calculation can be made with safety only where the per¬ 
centage of native manufacturers is low, and irrigation not extensively 
practised, hor example, it would be unsafe to assume that an average 
of 20D) an acre was produced in the North-West Provinces. By divid¬ 
ing the total recorded production by the area, it would appear in fact 
as if these provinces yielded only 10*28) an acre. Both in Madras and 
in the North-West Provinces repeated mention is made of the yield 
being *Ib of dye to 1 cwt. of plant, or 1 in 224; but such a high return 
can only be accounted for by an adulteration of close on 50 per cent, of 
the weight of dye. Indeed, in many parts of India, a large trade is done 
in preparing and selling the peculiar clays that are mixed with the liquid 
dye, preparatory to its being made into cakes and dried. A much more 
correct estimate of yield is 25ft) of dye to 73 cwt. of plant, or 1 in 327, 
and that is the yield stated by several writers on the indigo industry of the 
North-West Provinces; but of course it is the yield of good indigo, not of 
the highly-adulterated stuff. 

Perhaps the earliest attempt to estimate the area of land under indigo 
in Bengal was made by the late Dr. H. McCann (Dyes and Tans%f 
Bengal) His figures were compiled from the reports of local officers 
furnished in connection with the formation of the Economic Museum. 
Dr. McCann arrived at the conclusion that in 1877-78 there were 637,956 
(or as subsequently quoted in round figures, 700,000) acres of land under 
indigo. A more recent estimate published in the Statistical Atlas gives 
the area in 1884-35 as having been approximately 1,300,000 acres. If we 
apply the mode of testing these figures given above, the Bengal produc¬ 
tion in 1877-78 would have been thus — Behar 297,716 acres, giving 2oflj 
an acre, and Lower Bengal 340,240 acres, giving 12ft an acre, or a total 
of 10,037,2008). The writer has no means of analysing the second esti¬ 
mate to discover how much was regarded as Behar, and how much Lower 
Bengal, but assuming that only 128) an acre was obtained all over, the 
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production in Bengal for 1884-85 would have been 15,6oo,ooolb. Accord¬ 
ing to Messrs. Thomas and Co., the actual production in these years was 
respectively 3,832,6051b or 61 b an acre to McCann’s area, and 5,351,806ft 
or 4*ill) an acre to the Statistical Atlas area. It would thus appear that 
either the area as given by McCann and the still greater area in the Sta• 
tistical Atlas must have far exceeded the actual area of the years in 
question, or that the average yield per acre must have been about one- 
third of what the writer believes it to be. Applying the test of i2lb an 
acre for Lower Bengal and 20ft for Behar, the area under indigo in Bengal, 
calculated from Messrs. Thomas and Co.’s returns, would have been 
232,682 acres in 1877-78, 316,914 acres in 1884-85, and 401,302* acres 
in 1887-88. The average of these acreages is probably much nearer the 
actual area under the crop than either of the above which have been ac¬ 
cepted as correct by most recent writers. It is probable that these accept¬ 
ed areas of Bengal indigo were dependent on some calculation based on 
the Bengal trade in the dye—a trade which drains 90 per cent, of the 
North-West, together with a certain amount of the Panjdb, Rajputana, and 
Central Province indigoes. There being no available agricultural statistics 
for Bengal, it may serve a useful purpose to test the accuracv of the esti¬ 
mated area of 401,302 acres for the year 1887-88. 

According to the agricultural statistics of the provinces of Upper India, 
the following were the areas under the crop during the year 1887-88 


Panjab 

Central Provinces . 
North-West Provinces . 
Oudh .... 
Bombay and Sind . 

Berar .... 


Acres. 

. 75,986 

• 25 

. 298,790 

18,391 
. 4,160 

3*9 


Total 

• • 397^71 


The bulk of the indigo produced in cakes is exported, and the Gov¬ 
ernment returns of exports give the quantities and values that left Bengal, 
Madras, Bombay, and Sind. These will be found tabulated below 
(Chapter on Trade in Indigo) for the past ten years. To arrive, how¬ 
ever, at an approximate estimate of the actual Bengal share in the pro¬ 
duction of the exports, we may analyse last year’s figures thus ■ 

ft 


From Bengal 
„ Bombay 
„ Sind 


Total 


9,781,520 

727,328 

33<5,336 

1 0,845,184 


The writer beheves tha , while a production of colt, an acre occurs in 
many parts of the North-West Provinces and possibly throughout Tirhut, 
for all the provinces (the acreage of which under ihdigo has been given 
above), a yield of islh would be found fairly liberal. For the 3 qf 67" 
acres it may therefore be estimated that 4,772,052ft were oroduced 
deducting that amount from the total exports from Bengal Bombay, and 
Sind there would remain the Bengal production, vi B , 6 073,132!’ and 
according to Thomas and Co. Lower Bengal and Tirhut produced nearly 
800,000® more than that amount, but of course the whole production was 
not exported. Bengal supplied other provinces and consumed locally a 
large amount. In fact in the table below showing the balance of nroduc 
tion over exports it will be seen there remained in Bengal 880,640® , n 
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1887-88. During the past five years the North-West Provinces and Oudh 
have had an average of 397,557 acres under indigo which have produced 
the average of 3,609,029Tb of dye or about iolb an acre. If the estimated 
area of Bengal indigo of 400,000 acres (or to guard against any possibility 
of understating, say 500,000 acres) proves correct, the relatively greater 
production in Bengal, as compared with the North-West Provinces, shown 
in the above figures, must be accounted for by the greater acreage yield 
of Behar, which last year manufactured 5,1 g2,7801b of indigo. 

According to the agricultural statistics of Madras, the Southern Presi¬ 
dency had last year 501,721 acres under indigo, the exported produce of 
which amounted to 4,794,944Tb, which (disregarding local consumption) 
would be 9*58) an acre. Accepting the estimate of 500,000 acres for 
Bengal as correct, the total area tinder the crop fo* all India would, last 
year, have been 1,399,392 acres. The tojal foreign exports were 15,640,128Tb, 
which shows a total average production per acre of 1 riQ>, to which must 
be added the Indian consumption probably close on 2,000,000Tb of dye, thus 
raising the mean acreage production to 12-68). But if the calculated 
acreage and actual yield of Tirhut be excluded, the average yield for the 
rest of India is only 10-98) an acre; so that in round figures one-tenth of 
the pounds of dye produced is the 1 acreage of the crop. 

In conclusion, the writer would add that, although personally satisfied 
that the above criticism of the published statements regarding yield and 
acreage will be found far more nearly correct than the opinions hitherto 
advanced, he is conscious that he has had to be guided by indications more 
than by direct evidence. Many persons express the yield of dye from plant 
as one in so many. But applying the factor thus afforded to find the yield 
of plant per acre, in one case it comes out as 2,000Tb, in another as I2,ooolb. 
These are the extremes, but in working through many such statements 
every intermediate result has been met with. The yield of dye to acre, 
where given by writers, is almost invariably twice as great as the yield ob¬ 
tained by dividing the total production of the province by the recorded 
acreage. It is thus probable that the planters who furnished the' figures 
published by Government gave their own results, and that these are far 
higher than could be admitted for an average provincial production which 
included Native manufacturers. This error is : however, minimised in such 
provinces as Tirhut or even Bengal as a whole, where the majority of 
planters’and manufacturers are Europeans, who conduct their operations on 
a uniform and scientific principle, so that the returns published by the few 
may be accepted as fairly applicable to all. Messrs. Thomas & Co., in 
their statement of annual averages, exhibit the relative amounts of Native 
as compared to European indigo. Last year, while the latter produced in 
Lower Bengal 20,946 maunds, the former sent into the market only 1,834 
maunds. The entire Tirhut production of 69,585 maunds is shown as 
European. A very different state of affairs prevails in the North-West 
Provinces. Of the Benares indigo, Europeans produced 6,515 maunds. 
Natives 5,750 maunds. Of the Doab, the shares were, European 3,120 
maunds, Native 24,000 maunds. These facts demonstrate why it may be 
safe to accept the average of 12ft for Lower Bengal and 20Tb for Tirhut 
in estimating area. While some of the European Benares factories pro¬ 
duce as good a result as those of Tirhut, a yield of 208) for these provinces 
all over would be incorrect, as may be seen by the fact that it would re¬ 
duce the necessary indigo area by fully one-hall of what is given in the 
Agricultural Statistical Fables of these Provinces. 

SYSTEMS OF LAND TENURE IN THE INDIGO DISTRICTS. 

Prior to the Muhammadan conquests of Upper India the Hindu law 
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and practice was for the ruler (whether king or petty chief) to obtain 
• a f har f of tbe Produce of the land. This share was by Akbar converted 
mint 1 tax °r TV bas< f d on an actual survey and settlement, but the assess- 
W j S r ' xed for only ten years, and was subject to a revision every de- 
ade ,' . , n South India (which did not fall under Muhammadan rule till a 
much later period), the Hindu law prevailed, with the modification that 
the share to be paid to the ruler was often given in cash fixed at the 
E Z PnC f ° f Pr° duce -, In Bengal, the Muhammadan rulers intro! 

« J of farming out the tax collection to certain individuals 
who were sometimes the descendants of the original owners, at others mere 

llb Cl lnl OI rV, ° U , r ur I 1 ® peri ° d of anarchy between the death of Aurang- 
zeb and the establishment of the British rule, every power which be- 
f a “® P^o/nmant taxed the land to the utmost, and the system of farrn- 
jd g m)Jd th x Election was naturally found the easiest and most effect¬ 
ed H?e .° m yranny and Persecution. The collector or zamindnr obtain- 
tbe WUei? K-aT er a , c ? rtam d 'strict or tract of land from his being 
‘ ff bcs t bidder, and it became customary to sub-let or even sub-sub-let 

culler^ h h Unt " l fi! Iand had to su P pon not the Government and 
hjte v noibTni^ b , r° ° r , three SCtS of collcctors > some of whom did abso- 
it necessirv fo b r f rCah ff a Srge pers ° naI income. The British early found 
madan metUed f °f r d thl f SyStem and t0 restore more or less the Muham- 
ment” nf i t d d ’ reCt taxatlon > based on what is called a “Settle- 
develon nrn h nr- . d m Ven T u was P art of the po!ic y a “so to encourage or 
<mvc rfsetn^r!^?' , Bul tho Varieties of land tenure found in existence 
fo be areem d .1 d ' s . tmct systems of settlement, since the general rule had 
land sho t u e . P d t( b dt i U r, the perS °, n , wb ° had tbe highest existing interest in the 
cultivatori nafd^held responsible for the revenue. In some cases peasant 
“u® 0 / 5 paid > as they do now, their Iand rent directly to the State. In 

not accurLelv bTd fr ,° m P [ ivate persons who may briefly, though 
fll ‘ a:cu T B j?* , bl e described as having been the landlords. Through 
these landlords the State obtained its revenue in such cases. Elsewhere 

revenuc. C ° mmUmtieS Hed the la " ds common and P a ' d conjointly the 

i K ,m, en u a1 ’ wbicb ear ly came under British rule, was settled under what 
T? w kn0Wn as the / 17 *inian system. The peasants who cultivated the 
fhe desccndam^ 1 ^ 38 haV ‘ ng ? tenantr y right, but the superior holders 
chiefs oif'orilv^nf'il so f ,Tie cases °I ancient families, in others of military 
in oernet.iitv L c h d farmer \ 0f revenue ) were recognised as tax collectors 
only in d i °i “"changeable rents. This system prevails not 

Madras M & ( Td 9 - r,ssa) but ii! the North-Eastern Districts of 

Madras, in Oudh, and in the Central Provinces. 

exist^o sunenor"rla«:Q t t, 0 ^ Southern and Western India there was found to 
and in the villaee comm ? 0 v ^ Government and the actual cultivators, 
wltivated cS fields TK 8 , C ,f tam familics persons had always 

""A tE >S P madC ^ tfie 

of the country! . was mado . in ">«">’ parts 

quenlly the revenue may be increased by the cultivation of waste lands^r 
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decreased by the non-cultivation of fields formerly cultivated. In eamin - 
dari provinces the village communities are created actual proprietors on a 
fixed revenue for a tract of land whether cultivated or not, and this often 
includes large expanses of waste lands which belong to the village. 

The above sketch of some of the general features of land tenure has 
been compiled from Mr. W. G. Pedder’s memorandum on the subject, 
and it is hoped that it may convey some idea of the position of land 
tenure as it affects indigo cultivation. It need only be necessary in fact to 
give further a few passages from writers who specially deal with the ad¬ 
vantages of the one and disadvantages of the other system, in their special 
bearings on indigo. 

Bengal.— Mr. A. P. MacDonnell, Magistrate of Durbhanga, in his 
Administration Report for the year 1876-77, gives a full account of the in¬ 
digo cultivation in that djstrict, one of the divisions of what is by planters 
spoken of as Tirhut. Mr. MacDonnell wrote of the systems of tenure 
and conditions of indigo cultivation “ The cultivation of indigo is either 
* Zerat? 1 Assamiwar >’ or ( Khooshgeei It is Zerat when the land is 
in the planter’s sole possession, and the rayat employed on it is a mere 
hired labourer. It is Assamiwar when the Jand is in the rayat’s posses¬ 
sion, and when he is compelled (being usually the planter’s tenant) to 
grow indigo on it at fixed rates per bigha. . It is Khooshgee when the rayat, 
under no compulsion, grows the plant as a remunerative crop.” 

The Commissioner of the Patna Division, in his Administration Report 
for 1872-73, wrote as follows :— 

f * In the northern districts of Tirhut, Champarun, and Sarun, the 
indigo is cultivated, as a rule, in villages let to the planter by the zamin- 
dars, and is either Assamiwar or Nij . Under the former system when the 
lease is completed the rayats attend the factory and execute agreements to 
cultivate a specified portion of their uplands with indigo. The common 
proportion now agreed upon is two to three cottahs per bigha of upland or 
ohit , though in some few factories the proportion demanded is larger, 
amounting to five or six cottahs, which it appears was the rate prevailing, 
at least in Champarun and Sarun, before the indigo difficulties in 1867. 
The agreement is generally for the same term as the lease. At the time 
of executing it an advance is given, which remains unpaid without interest 
till the end of the term, and during each year the price agreed on to be paid 
for the cultivation is given in advance at the beginning of the year. 

f< The sum paid varies according to whether it includes the rent of the 
land or not, and also according to the size of the bigha. The average 
rate in Tirhut, where the bigha is about 4,225 square yards, is from R8-8 
to R9, inclusive of rent; and in Sarun, where the bigha is the same as 
in Tirhut, it is from R7 to'Rg. In Champarun, where the bigha averages 
7,225 square yards, the usual rate is now about R15; but up to the last 
few years R12 was generally paid. In all cases the lands for indigo are 
assessed much below the average rent paid for other lands of similar 
quality. 

“In Champarun the rent is generally included in the price paid to the 
rayat, and the same practice is pursued in Sarun, where lands are taken 
from the rayats; but in the latter district the majority of planters cultivate 
their own lands, and consequently the arrangements made with cultivators 
affect but a comparatively small number. In Tirhut the more usual 
practice is to write off the rent of the land in the factory books, and to give 
the rayat R5 to R6-8 per bigha. 

I he lands takenjfrom rayats are retained for three to five years by the 
factory, after which time they are useless for growing indigo, though, 
as the indigo plant has a long tap-root and draws its nourishment prin- 
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cipally from the subsoil, they are improved for the growth of cereals and 
green crops, which subsist upon the upper layer, which has had the 
advantage of a long fallow and of being manured by the indigo leaves. 
In lieu of the lands thus given up, a similar area of other lands is taken 
from the rayats for the rest of the term of the agreement, and in some in¬ 
stances a clause is inserted that these exchanged lands shall be selected by 
the factory from the best of those in the rayat’s holding. 

“Speaking generally, the crop may be said in these districts to be 
sown in February, and the cutting and manufacture to commence early in 
July. A second cutting of the khunti crop generally takes place in Septem¬ 
ber and the land is clear in October, except in the very few instances, and 
these are mainly on the south of the Ganges, where poppy lands ace taken 
for the growth of a crop of irrigated indigo. No other crop can be grown 
during the same year : as when the crop is taken off the ground in Octo¬ 
ber, the preparations for fitting the ground for the next year’s crop are 
begun. The soil best fitted for the crop is a rich loam, with a good subsoil, 
neither too sandy nor too stiff, and old river deposits not liable to inunda¬ 
tion give the best yield; but fine crops are also grown in inland villages, 
or uplands or bhit. 

“In the districts south of the Ganges the system is totally different 
from that above described. The cultivation is for the most part nij\ and 
is carried on in lands leased by the factory from the zamindars or rayats. 

1 he whole expenses of cultivation are paid directly by the planter, who 
employs his own labourers and bullocks. The seed is sown at the begin¬ 
ning of the rains, and the plant remains in the ground during two years, in 
each of which it is cut. In strong lands a third year’s crop is sometimes 
taken ; but, generally speaking, the land is given up at the end of the 
second year (when it is said to be eagerly sought after for the growth of 
green crops) and engagements made 'for other lands. Many factories 
have running agreements for two sets of land, one of which is occupied by 
indigo, and the other remains in the hands of the rayats.” J 

. North-West Provinces and Ozidh.—“ The tenure of land on which 
indigo is grown in the North-West Provinces and Oudh does not 
present any special features. The great majority of the factories belong 
to Natives and not to Europeans, and of the Europeans engaged in the 
industry very few grow indigo themselves. The petty cultivator grows 
indigo just as he does any other crop and sells it to a factory in the neigh¬ 
bourhood. Tlje particular phase which the industry has taken in Bengal, 
where mdigo is cultivated direct by capitalists on lands either owned" by 
them or held on lease from the zamindar, is, though not altogether un¬ 
known, rare in these provinces. Here the motive power most frequently 
employed by the indigo factor is a system of advances to the surrounding 
cultivators. The Indian rayat can seldom resist a proffered loan, however 
onerous the obligation which it brings; and once in the factor’s debt for 
indigo contracted for and not delivered, he is often compelled to continue 

vF a u nt C j en at unremuner ative prices. As long as the rate 
keeps fairly high and seasons are good, the arrangement works well for 

t ^ 0Ugh J h . e nlust cx P° rt in the best of years to have to write off 
nrnlf ^ ls h ^> an d is exposed to losses by rayats fraudulently selling the 
lut d K' h ^ th f. y HaC J C ? ntrac j ed to deliver to 'lira, in the open marked 
vwakLcc® Calcutta rate lor indigo drops and bad seasons intervene the 
weakness of the factory system manifests itself. The rayats abscond or 
are sold up, and the factor is left with a ledger full of debts which there k 
no hope of ever recovering. The dangers of the ‘ advances ’ system are 
now fortunately beginning to be realised by indigo dealers, and in manv 
districts it .s giving way to cash dealings for produce when ready To be 
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cut” .{Report by the Director of Land Records and Agriculture). 
Mr. Reid {Culture and Manufacture of Indigo) devotes a special chapter 
to the systems of land tenure in these provinces. He speaks of indigo as 
having “ flourished under the liberal Government of the North-West 
Provinces.” He states that his experience is connected with the district of 
Gorakhpur, which he adds “ I emphatically believe to be the direction 
in which the industry of the blue dye , forced out of Behar,^ will, 
in the near future, compulsorily seek its legitimate development.” All 
disputes, of whatever nature, between landlord and tenant, have to be 
adjusted before the Collector or Assistant Collector, with appeal, if desired, 
to the Commissioner, or finally to the Board of Revenue. Mr. Reid 
reviews briefly the conditions on which land may be held in these pro¬ 
vinces, but the reader may consult on this subject for fuller details The 
Rent Law Manual published by Mr. L. W, Teyen. By the provisions of 
the Rent Act (XII. of 1881) the term/ 4 tenant ” includes, in addition 1 to 
the cultivators who inhabit the villages and cultivate the lands pertaining 
thereto, the sub-lessees and also the sub-sub-lessees. This tenancy, as 
Mr. Reid puts it, divides itself into four great sections, (a) occupancy 
tenants ; (6) non-occupancy tenants; (c) tenants at fixed rates; and (d) 
ex-proprietary tenants, ihe Lambardari (from “ lambar ” a corruption of 
the English word “number” and • dar holding) system, it is contended, 
gives to the North-West Provinces, a great advantage over Bengal, since 
every field, plot of grass land, cattle track, and village site has been 
surveyed and numbered. A tenant by reference to the patwari (or village 
accountant) can obtain an absolute statement of the fields and grazing . 
lands over which his tenancy right extends. On this point Mr. Reid adds, 
“The numbering of each field secures the tenant against the shifting 
about or exchange of lands and the confusion consequent upon this 
which obtains, with such miserable results, in Bengal. An occupancy 
tenant is one who has held unbroken possession of the same lands 
under cultivation for twelve years, or who inherited the same by legal 
right. But a gift of land by the landholder confers no occupancy right, 
nor is an occupancy right transferable. But actual occupation of the land 
for a time as proprietor, and afterwads continuously as tenant for twelve 
years, established the rights of an occupancy tenure. Don-occupancy 
tenants are tenants who have not cultivated the land for a term of twelve 
years. These can be deprived of their tenures at the will of the land- 
owner, on being served by a written notice of ejectment under the provi¬ 
sions of the' Act. Tenants at fixed rates'. This class of holdings only 
occurs in the permanently-settled districts, and the term ‘fixed rates’ 
implies the grant of land on terms agreed upon at the settlement. This 
right is inheritable as well as transferable, and the rate cannot be enhanced 
except on the ground of increased value of holding by alluvial deposits or 
otherwise. Ex-proprietary tenants are those who have lost or parted with 
their proprietary rights, but who retain an occupancy tenant right on the 
land, holding the same at a rental of 4 annas in the rupee less than the 
prevailing rate payable by tenants-at-mll .” 

The above sketch, which more immediately concerns the North-West 
Provinces, with slight modifications, is applicable to a great part of India— 
the regions where a rayatwari , or a village settlement, prevails. 

Madras .—The Madras Mail , in an article on indigo cultivation, reviews 
briefly the difference between the tenure of land in the Southern Presidency 
and that in Bengal. “In Bengal,” the Mail remarks, “everything is 
under the so-called samindari system. The whole country has been 
parcelled out into blocks, and leased, for sums far below their actual value, 
to zamindars. These persons do not farm their estates but sub-let them 
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in blocks or in detail to renters. Under a system of this kind it is of 
course easy for the European to acquire an estate and grow on it indigo, 
opium, or what he likes; the proprietor will lease to the man who gives him 
the best rent and is the most punctual paymaster. Under the rayativari 
system as it prevails in Madras, this is impossible. Here we have scarcely 
any zamindars. The great bulk of the land belongs to the Government 
and is let direct to the rayats, who are petty farmers holding on an average 
about 10 acres each. To these acres they cling with the utmost tenacity, 
so that there is no opportunity for the European to step in and inaugurate 
an enterprise of his own. It is here that the reason why the zamindari 
system is often called ‘the curse of Bengal * is to be found. Though 
the country is prosperous, the people derive but little benefit iherefrom. 
This goes to the zamindars and their sub-renters for whom the people 
have to work. In Madras, the rayat is independent: he works for himself 
and takes all the profits to be derived from his land. This, it is true, is 
only small in extent, and he pays a higher rent per acre than the Bengali 
zamindar, but the whole of the proceeds derived from the land is divided 
between himself and his fellow-rayats, and there are far fewer middlemen 
to be enriched at his expense.” 

The Collector of Cuddapah, in his report for this work, says : “ There is 
nothing special about the tenure of land cultivated with indigo; the land- 
owner and cultivator divide the crop in equal shares.” The Collector of 
Kurnul says there is no separate assessment for indigo lands : the tenure 
for indigo cultivation is not distinguished from that for any other crop. 
The Collector of Vizagapatam says: “We have no particular land tenure 
here for indigo, as the crop is raised by rayats in common with other crops. 
The rayativari system is that observed in"the Government taluks of this 
district.” But although the Madras system would seem to throw a larger 
share of the profits into the hands of the actual cultivators than is the 
case in Bengal, still the same evils from the system of advances would 
seem, to some extent at least, to prevail in Madras. In the Settlement 
Report of the Cuddapah district it is, for example, stated that “ The poorer 
rayats will not sow indigo unless they are forced to do so by their creditors — 
the rich Reddies and Banians,—who always manage to cheat the rayat 
of a large amount of the profits which is placed to the credit of interest 
due on loans.” 
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MANUFACTURE OF INDIGO. 

The process of preparing Indigo from the plant differs but little in the 
various provinces of India (at least in the hands of European planters 
and with larger Native concerns), so that a general description may suffice. 
Departures from the type will be found discussed in the Chapters on 
“1 he JIxDiGo of Commerce ” and “ The Chemistry of Indigo.” 

Briefly, it may be said, the necessities of Indigo manufacture are—a 
manager who is methodical, shrewd, ubiquitous, with a business turn of 
mind fitting him alike for office routine and the securing of contracts : a 
liberal supply of good water; an influence, direct or indirect, over the 
neighbouring cultivators, sufficient to guarantee a regular supplv of green 
plant; a lactory, commonly called “TheConcern,” comprising ef.tain 
vats, machinery, and appliances; and a staff of loyal employes vffo can be 
educated to carry out ineir various dunes tidily and promptly. Spacecannot 
be afforded in the present article to treat in detail nf r.m.rv _r 
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production of indigo plant are necessities without which the Concern ran 
not exist. In the chapter on Cultivation and in that on Land Tenure, 
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the production of plant has been fully dealt with, as well as the difficulties 
which exist in securing a uniform supply. It remains, therefore, to nar¬ 
rate, as briefly as may be possible, the construction of an Indigo Concern, 
and the manipulation in the various stages of Manufacture. 

It may be remarked that there are primarily two processes according 
as wet ( e.g., fresh or green) plant or dry leaf are employed. 

I.—Wet Plant Process. 

• Supply of water. —Proximity to a river or other unfailing source of 
water is indispensable. In order that the water may be brought on a level 
with the highest vat in the concern, pumps may be required. The water 
should be raised to a reservoir, sufficient to contain about 10,000 cubic feet. 
It should be there retained for some hours, so as to allow the sediment to 
deposit, before being used. Muddy water would of course impregnate the 
dye with a quantity of dirt from which it could with difficulty only be again 
freed. Stagnant and foul water is found to impart to the infusion (the 
fecula or mal as it is called) a property which it is extremely difficult to 
conquer—namely, of retarding the process of settling and drying. 

The Vats. —Pipes are required to connect the supply of water with the 
Steeping-vats, the Beating-vats, the Pulp-boilers, and the Engines. The 
size of the reservoir as well as the number of vats is dependent on the 
amount of plant which has to be annually treated. We may assume a con¬ 
cern of twelve Steeping-vats. These are built of brick and portland-cement, 
and are in dimensions 24x18x5 feet. These should be arranged in a 
row and have in front and below the floor level, a corresponding series of 
shallower and wider vats (3 to 4 feet deep) known as the Beating-vats. The 
Steeping-vat communicates with its Beating-vat by a hole at the bottom 
into which a large wooden plug is driven from the outside. By removing this 
plug the infusion prepared in the Steeping-vat is drained into the Beating- 
vat. In a similar way the Beating-vat has a number of holes with plugs 
arranged in a vertical series, which open into a drain. When the fecula 
has been precipitated to the bottom of the Beating-vat these plugs are 
successively removed so as to draw off the useless surface fluid which is 
allowed to run to waste, or is used as a manure for the fields. The sides 
of the Beating-vat are made to curve inwards at the top so that the liquid 
when set in motion may not .splash over. When the surface fluid has 
been carefully drawn off, the ihickish deposit is raised by buckets and 
thrown on a strainer. This removes large mechanical impurities. It then 
flows by a pipe to a cistern under the boiler pump, sometimes called the 
Pulp-vat, which has the dimensions of 15 x 10x3 feet. Before leaving the 
pipe it passes through a second strainer in the form of a cloth or bao- tied 
over the end. The mouth of the suction pipe of the pump which dips to 
the bottom of the cistern is closed by a sieve or rose which also assists in 
the process of straining. The infusion is then raised by the pump and 
discharged through a further cloth strainer into the boiler. 

The Boiler should be of thin copper in preference to iron and placed 
in a room instead of in the open air as are the vats. If made of copper 
the boiler heats more rapidly and uniformly, and the indigo is less liable 
to get burned : it also lasts longer and is therefore more economical, though 
the initial cost is greater. The boiler for a factory of the size described 
should be 25 feet long by 12 feet wide and 4 feet deep; and this will, if 
required, produce 5 maunds (3741b) of dye. As soon as the fecula has 
been discharged into the boiler (or after the removal of any surface liquid' 
that may have formed) a certain quantity of clean water is poured into the 
boilur, a fire is lighted, and the heat gradually raised until it reaches the 
boiling point. For this purpose steam may be employed in addition to a 
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furnace. All the while the pulp is carefully stirred and kept gently boil¬ 
ing for three hours. A fragrant smell and the formation of bubbles on the 
surface indicate the completion of the boiling process. 

The Table or Dripping-vat. —The boiling fecula is now discharged on 
to a table over which a large damp cloth has been spread. The water 
percolating through the cloth is pumped up from the surrounding 
drain and poured over the mass until it passes away in a dark red tint 
without being charged with indigo. In five or six hours on a wide-spread 
table (or shallow wooden vat) (40 x 10x2 feet), the major portion of the 
water will have drained away, and the fecula settled on the surface of the 
cloth. If the straining and re-straining does not readily result in the pro¬ 
duction of a clear fluid, alum water may be poured over the pulp, but this 
is rarely necessary. The pulp should now' be scraped together in^ corner, 
the cloth folded over, and a weight placed on the top. In this condition 
it should be left in a few hours to cool and drain still further. 

The Press.— This consists of a square w'ooden box well-fitted and 
covered with a damp cloth or sheet inside—the frameVvork having on aii 
sides numerous perforations. The inside measurement is 42 inches long, 
24£ inches broad, and 12 inches deep, and it is open at top and bottom. 
This framework or mould is placed on a strong table, and is provided with 
loose boards for the top and bottom which exactly fit the interior of 
the mould. It is arranged under a powerful screw which can be turned 
with long levers. The fecula from the table is placed within the box, the 
cloth is folded over the top, and the lid adjustea over all w'hen the screw- 
press is brought into bearing. One turn of the screw’ is given every now' 
and then for about five hours until the mass of indigo in the press, at first 
about Scinches deep, is compressed to 3 or 3J inches, or until no more 
w'ater is seen to be oozing from it. The pressure is then removed evenly 
and gently, the sides of the press lifted off and the cake (42X24JX3J 
inch) exposed. 

Cuttingthe Cake. — It is now marked off into 3 or3$ inch square blocks, 
each of which receives the brand of the Factory and the number assign¬ 
ed to the day’s manufacture. The cutting up into cakes is accomplished 
very often by carrying the slab resting on the bottom loose lid of the press 
to another room and depositing it in a frame of the same dimensions which 
has slits on its sides; thus allowing of the cake being cut lengthwise and 
breadthwise, so that by 12 cuts in the former direction and 7 in the latter, 
it is broken up into 84 cubical cakes, each 3J inches in size. The cutting 
is generally accomplished by means of a brass w'ire stretched between two 
wooden handles; but a knife may also be employed. The cubes or cakes 
are now ready for removal to the drying house. 

Drying or Cake House. —This should be a room well ventilated, with 
means of preventing severe draughts and blasts of dry wind. It should be 
about 100 feet long by 50 feet wide and 20 feet high, and be fitted with 
shelves of a light bamboo framework, sufficiently far apart to allow boys 
to crawl along the shelves. The cakes are carried from the cutter’s 
hands to the drying room and arranged on the shelves, each cake being 
turned over from side to side until quite dry, 

7 he Sweating Room. —The cakes are now conveyed to a closed room 
in which they are arranged in small walls, each day’s manufacture being 
distinctly marked off from the other. The walls of cakes are next covered 
ever with blankets and dry bran, and the doors of the room secured 
so that as little air as possible may be admitted. In about fifteen days 
time the sweating process will be completed when air should be let in 
very slowly and the walls of cakes uncovered by degrees, the uncover¬ 
ing process taking four or five days. A sudden exposure would very 
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probably crack the cakes. This process of sweating improves the brilli¬ 
ancy and imparts the much appreciated white skin. 

Packing .— The cakes being thus thoroughly dried (a process which 
lasts for about three months), they are each brushed and packed into 
specially prepared boxes of well-seasoned wood, each box or “ Case ” 
being filled, if possible, with the cakes bearing the same mark denoting the 
day of manufacture. The actual number of cakes in the box should be 
registered, and if it be necessary to mix the different days* manufacture, 
the number of cakes placed in it bearing, for example. No 5 and those 
bearing No. 25, &c., &c., should be carefully recorded 

Action of Steeping . —So far we have followed the fluid from the steep- 
mg-vat till it is ready for the market, and in doing so we have briefly 
alluded to the main features of the indigo factory. It is necessary to 
return to the steeping-vat and discuss the process by which the fecula 
is extracted and manipulated. The manager, having seen that all the 
necessary repairs have been made on the factory, that the vats are clean, 
the reservoir full of clear water, the pumps and machinery in good work¬ 
ing order, the carts and oxen, or boats, in good condition, and the culti¬ 
vators ready to cut the crop, fixes a day for the commencement of 
operations. The plant is ready, on the -flowers having begun to form. 

I he stems are cut within a few inches of the ground, baled into “ bundles/’ 
and carted off to the factory as soon as possible. The plant is measured 
or weighed, and stacked in the shade until the afternoon, when the pack¬ 
ing of the steeping-vat commences and must be completed before night¬ 
fall. Much difference of opinion prevails as to the best method of pack¬ 
ing the steeping-vats. The most general way is to arrange the bundles 
in two layers, one standing on the floor on their stump ends, the other in¬ 
verted so that the tips of two below embrace the one above, and all the 
young leaf-bearing parts are thus fixed in the middle of the vat at a uni¬ 
form depth. Most planters hold, however, that the method of packing 
is immaterial, so long as two conditions are observed : (a) facility for the 
fluid to drain readily and completely through the tap ; ( b ) uniformity hori¬ 
zontally, so that when the beams used for fixing the plant are brought to 
bear, they may press the plant to the same depth. There should always 
remain some six inches to allow of the rise of the water above the highest 
part of the plant. By means of beams and levers acting on the side of 
the vat the plant is firmly fixed and compressed. When this has been 
done water is allowed to flow into the vat until the plants are nearly 
covered. “ The night being moderately fair, and the plant good and not 
inundated before, in nine or ten hours it will generally be ready to draw 
off. Now see” Mr. Reid remarks, “that your people are ready and 
have the beaters thoroughly washed out before use. Those who aim at 
making extraordinarily fine blue, steep a much less time, and generally 
lose a considerable portion of their produce, and not unfrequently make 
their indigo of too light a colour for general use. As the fermentation 
goes on, air bubbles rise upon the surface of the water, until at length 
the vat has the appearance of a broccoli head ; now watch carefully the 
ebullition of the vat, and the moment it begins to subside and sink down 
in the steeper, let off the liquid, and you will generally be safe. If it runs 
out a bright straw-colour, tinged with green, the indigo will be fine; if a 
strong madeira colour, good ; if of a very pale straw-green, violet; and 
dirty red, bad (coppery). The first indicates good steeping, the second, a 
little too long, the third not enough, and the last, overdone. This .will 
be your guidance, attending, of course, to the state of the weather, to 
steep longer or shorter, according to the quality of indigo you wish to 
make” (W, Af. Reid, Culture and Manufacture of Indigo). Thus the 
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plant is not only macerated in water but fermentation of a vigorous nature 
is set up in the steeping- vat, for the fluid rises up from 6 inches to one 
foot, an expansion that has to be provided for by not completely filling the 
vat. In the morning the temperature of the water is found to stand at 
85° to go° Fahr. After the fluid is run off into the beating-vat the plants 
are green but have lost about 12 per cent, of their weight. The indigo 
refuse (scet) is removed to a short distance and dried and stacked. It is 
of great value as a manure to the fields, and is also invaluable to the 
planter as fuel for his next year’s operations. 

Beating and its Effects .—The fluid having been run from the Steep¬ 
ing, to the Beating- vat, various contrivances are adopted for beating 
it, in all of which a two-fold object seems to be attained : (a) the liquid 
is subjected to the action of the oxygen of the air; (b) the particles of 
the dye-stuff are consolidated or aggregated into sufficiently large par¬ 
ticles to facilitate their rapid precipitation. That the fluid obtained from 
the steeping-vat is not blue-indigo seems very generally accepted, and 
it is accordingly said that the beating oxidises it, hence several chemical 
processes have been patented for directly oxidising the fluid and thus 
lessening or dispensing with the necessity for beating. The fact that oxi¬ 
dising agents, do actually facilitate the precipitation of the blue dye-stuff 
seems to prove that combination with oxygen is necessary before the 
greenish fluid of the Steeping-vat can be converted into the blue fecula of 
the Beating-vat. It would, therefore, appear that the steeping and ferment¬ 
ation ultimately result in the formation of the substance known as white-in¬ 
digo— a compound that contains one atom more hydrogen than blue-indigo. 
An atom of oxygen combining with two atoms of hydrogen (derived from 
two proportions) would form water and thereby reduce or reconvert the 
white soluble indigo into the blue insoluble compound which is the essential 
property of the indigo of commerce. It has to be admitted, however, that 
no chemist has actually subjected the materials of the indigo factory to 
analytical test, and that the above explanation is based, therefore, on the 
results obtained under similar circumstances with other plants than Indi- 
gofera tinctoria. If the fluid obtained from the steeping-vat contains, 
before beating, the substance known as white-indigo, a piece of cloth 
dipped in it and then exposed to the air should rapidly show that it has 
been dyed with indigo. In a further chapter, the chemistry of indigo and 
the explanation of the dyers 9 -vat, will be discussed ; but in concluding this 
brief aliusion to the formation of the blue fecula, it may be said that if 
the fluid of the' steeping-vat does not contain white-indigo, but only finely 
divided blue-indigo, the beating can exercise no oxidising influence what¬ 
soever, and the patent processes that liberate oxygen within the fluid 
must in that case have, like the cruder methods of beating, only a mecha¬ 
nical, not a chemical, action. 

The simplest form of a Beating-vat is that used by the primitive dye 
manufacturers. 1 he plants having been steeped in a large earthen pot 
are removed, and by means of a date-palm leaf or other such substance 
the fluid is lashed about until the change takes place from a green to a 
blue precipitate. About this time a certain quantity of lime water is added 
which is supposed to fad, late the precipitation. The contents are set aside 
to allow of slow evaporation of the water, and when quite thick and almost 
dry a lump of hme is generally used to close the mouth of the jar until 
such time as the dye-stuff is to be utilised. This in principle is the oro- 
cess formerly pursued by all European planters, and by most of the smaller 
factories even at the present day. The fluid having been drawn from rhl 
steeping- intotho beating- vat, from io to 12 men are sent into the fluid 
(which is sufficiently deep to rise to about their waists) and, standing in 
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two rows facing each other, they commence to lash the fluid with wooden 
oars or staves, or simply by means of their hands. At first slowly and 
regularly, but as the froth forms and then begins to disappear, the rapidity 
of beating increases until the liquid is often made to rise in a great wave 
between the beaters. The higher the fluid is raised into the air the better, 
so long as irregular beating does not cause it to fash over the sides of the 
vat and be thus lost. At no time, however, should the beating be violent 
or spasmodic, but the beaters may slowly move tp right and left, thus 
giving a greater, impetus to the movements of the fluid. Violent beating 
is thought to break the grain of the forming dye too much, and the steadily 
increased motion is held to prevent coarse grain forming. The exact 
period of beating cannot be arbitrarily fixed, as it depends on the degree 
of fermentation that took place in the steeping-vat, and the temperature and 
the humidity of the atmosphere. In about two to two-and-a-half hours 
the froth will have disappeared, the vat will have passed from bright to 
dark green, then purple and ultimately to dark blue. Before the order is 
given to discontinue the beating, a small quantity of the fluid is taken up 
by the dipper from near the bottom and run on to a white plate. If the 
grain readily settles at the bottom forming a sharp edge between the 
sediment and the fluid, the beating may be considered as satisfactorily 
accomplished. At this stage it was the habit (and in some factories is so 
still) to throw into the vat a quantity of lime-water (about 6 calsis — 10 to 
12 gallons). Instead of using lime-water to complete the precipitation of 
the dye as it is called, a more favourite and modern process consists in 
allowing a quantity of pure cold water to be discharged on the surface.of 
the beating-vat from pipes arranged on the walls around the ci-rcuinference. 
This ready supply of water is also of advantage in washing out the vat. 
The explanation may be here offered that the effect of the discharge of 
fresh water into the beating-vat may be to cause the decomposition of the 
important soluble substance which has been derived from the plant by 
simple maceration. In a further chapter it will be explained that by the 
action of water this substance splits into indigo-blue and sugar. The 
fermentation employed apparently reduces the indigo-blue to indigo-white, 
hence necessitating the beating ; but should any proportion of the soluble 
glucoside obtained from the plant remain undecomposed, this would prove 
highly injurious in the boiler, since by heat, it is known to give origin to 
browns, reds, &c., that depreciate the value of the dye. The beaters are 
now told to walk round the vat about a dozen times so as to give a rotatory 
motion lathe contents, afterwards to rapidly jump out. In two or three 
hours after beating according to the state of the weather, the indigo will 
have settled to the bottom and the surface fluid may be slowly drained off 
It seems to be universally admitted that the beating oxidises the infu¬ 
sion. If the oxygen combines with the indigo instead of with other 
organic materials, we must assume that the indigo (or a certain proportion 
of it) exists in the condition of white-indigo. The chemistry of the sub¬ 
stance clearly shows that no other indigo compound can be made to com¬ 
bine with oxygen. It was formerly held that carbon was removed by 
oxidation from the compound that was thus reduced to indigo. This 
view seems opposed to the chemistry of the substance, and carbon, if 
liberated, is not derived from the soluble glucoside (obtained by the 
maceration of the indigo plant), the compound which, by decomposition, 
forms indigo. Many writers still hold, however, that carbonic acid is 
liberated; and, if so, it must be viewed as a secondary product 6f the 
fermentation, but one not derived from the substance which Ultimately 
affords indigo. The liberation of carbonic acid, it is held, is the cause of the 
froth observed both in the sleeping- and the beating- vats. The use of 
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lime, at the close of the beating process, is regarded as destroying the 
fermentation, which, if still existing in the fecula, would cause destructive 
changes during the period of subsequent manufacture. The boiling which 
follows is viewed as liberating volatile materials, expelling air, oxygen, 
and carbonic acid while at the same time coagulating the albumen lind 
concentrating the pulp. 

The writer, while endeavouring to criticise the various opinions that 
are held regarding the reactions and decompositions that take place in 
the manufacture of indigo, must not be viewed as advancing any peculiar 
theory of his own. The literature of the subject establishes two entirely 
antagonistic ideas, the one followed by the actual manufacturer and the 
other inculcated by the chemist. In the absence of the results of a chemi¬ 
cal examination of the products of each stage of manufacture, in each and 
every modification of the process, it has seemed to the writer that the best 
cou rse for him would be to exhibit the arguments in favour of, and the 
defects in, the practical and the chemical methods of indigo manufacture. 

Instead of using men to beat the liquid of the oxidising-vat (as it is 
sometimes called) various patent machines may be employed. For this 
purpose, for example, the ends of the vat are rounded, and on the bottom 
along the centre lengthwise is,formed an interrupted ridge upon which is 
adjusted two paddle wheels. These are made to revolve by steam power 
and a free circulation of the liquid is thus set up, the rapidity of which 
may be controlled with the utmost nicety. By another process air is forced 
nrough the fluid, or by still another method it is conveyed to the particles 
°t white-indigo by centrifugal force. To discuss all the patents that 
exist would take greater space, however, than the writer has at his dis¬ 
posal. bo also, for example, various patents have been granted for chemi¬ 
cal inventions in which the liquid both in the steeping-and beating-vats is 
brought under the influence of direct oxidising agents. Certain proper¬ 
ties have been claimed (and planters have been found to substantiate 
these claims) for patents in which ammonia, alum, nitre, caustic soda 
essential oils, &c., are added to the steeping- or beating- vats. If ferment¬ 
ation be a practical necessity of the isolation of indigo from the plant, such 
patents are probably fully justified, but the chemist holds that fermentation 
is not a necessity, that simple maceration in cold or hot water slightlv 
adulated extracts from the plant a soluble glucoside which, by the action 
•h; ITi a one , or more readily in the presence of acids, splits into 
r g '; bl H e and a form of sugar. For this decomposition neither oxygen 

a a ies ar< : nece ssary; indeed, the latter are highly injurious, as they 
tern P eratur es, a decomposition of the glucoside from 
which indigo-blue cannot again be prepared. 

of th/nroH , . n ^ this brief review of the various stages of manufacture and 
Richard oinhliTr' 0 " 8 ?' l, ?\ take P'ace, it may be remarked that Mr. 
seem of much viW patented s< r vera | mechanical improvements that 

seem ot much \alue. He proposes that the dye-yielding parts of the nlant 

nur^e l' a VI S l Sh0Uld be "’^uced into the Stee^i^-vat° Fofts 
a P T” e ' ie ,ias ,ar £ e iron-wire capes constructed so as to fit can- 
and so many of them to accurately fill the vat. These are taken lo the 

the d ftc C torv ge Thev if Tu a l t 'f ;htly P . acked as Possible, and conveyed to 

TO wetory. I hey can then be lowered into or raised from the vat with 

Cl eaS ^’ W f h,le ‘‘l* e u Vf?S ar <2 held at a given depth in the water until 
he desired infusion has been obtained. Each cage mav then be raised 
and piaced cn a platform over the vat, where it may tc washed oul bv 
The 118 t' C . eaV ,° S trodden or, while clean water is being poured ,ver 

hi rti tC r l f e C a 'T S s . ev ‘.' a adva nt a ges which are, as it would appear 
borne out by a chemical study of the substances obtained. 
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volume of water relative to the bulk of dye-yielding material is necessi¬ 

tated, which has its advantages chemically and mechanically, while fer¬ 
mentation is more under control. From the writer s theoretical convictions 
he would add that the lessened fermentation is probably an immense 
gain, but the process might be still further perfected by slight improve¬ 
ments having in view the prevention of fermentation entirely. On the cages 
of leaves being removed, the beaters are sent into the steeping-vat, and 
after a degree of beating, the surface fluid is drained into the ordinary 
beating-vat. It is there subjected to a further beating, whereby a propor¬ 
tion ofSndigo is'recovered which, Mr. Olpherts affirms, is, by the ordinary 
process, allfwcd to run to waste. The sedimentfromboththeupperand 
lower vats is next carried to the pulping-vat, andfor mostofitsstagesof 
subsequent treatment, Mr. Olpherts appears to hold patents for methods 
of his own. The advantages of Mr. Olpherts system have been com¬ 
mended by Professor Church, who appears to have e^amined his 
improvements. It cannot but be regretted, however, that a ; “ 

eminence has not reperformed the analysis of indigo with> spectial reference 
to the various processes in use for its manufacture, since it has to be 
admitted that the industry is still in an experimental condition, instead ot 
having matured into one, in which, like soap and candle-making, ev y 
stagers dependent on some ascertained chemica. fact. 

Messrs. Geneste and Akitt have obtained a patent for a process of 
using boric acid in the steeping-vat. They account for the advantages they 
claim by affirming that two classes of organisms are always present in the 
water of the steeper and that these set up two kinds of fermentation. 1 he 
one resulting in the decomposition of Indican into indigo-white and sugar, 
and the other probably without the production of any indigo-white what¬ 
ever. They also profess to have discovered that bone acid acts a= a 
selective antiseptic preventing the latter injurious fermentation, liu 
this explanation of the action of boric acid would seem at variance with 
the established chemistry of Indican which, according to Schunck, cannot 
bv any reaction split into indigo-white and sugar, and there would seem 
nothing to justify the property of a selective antiseptic which the patentees 
attribute to the acid they employ. Had they recommended the use of an 
antiseptic acid that would prevent fermentation entirely , and thus allow ot 
the steeping-vat liquor being boiled, their process, in the writer’s opinion, 
would have been in keeping with the chemical nature of Indican. but it is 
possible the native process of using Eugenia bark may be found quite as 
good as the boric acid. 

II.— The Dry Leaf Process. 

Instead of rapidly conveying the bundles of freshly-cut plant to the 
factory, as pursued in Bengal, in Madras it was formerly very generally, 
and to some extent it is still, the habit to dry the leaves before 
maceration. An inferior quality of dye is said to be produced by this 
system, but it has the advantage of being suited to the necessities of 
small growers who are themselves manufacturers. Factories of a pnmi- 
tive kind are built by speculators, who hire these out to the growers. I he 
dry leaf mav have in consequence to be carried to a distance, or only one 
factory existing in a district, each grower may have to wait his turn of being 
able to engage it. The plant may have to be cut when it is ripe, but by the 
dry leaf process it can be manufactured at the convenience of the owner. 

In the official report furnished for this work by the Madras 
ment, the following description is given of the dry leaf systemi; i riie 

dry-leaf process is carried out in the same way as the 
that the plant is cut, dried, and threshed to collect the leaves separably, 

I. 268 














Products of India. 


The Indigo Plant of Commerce. (G. j Vatt.) 



SepVSt&wtrsw&sE? tzsr- Wh “ 

then drawn off into he Beating int?liquor is 
the fresh leaves, often capidousin i? S m ^° d ‘ he f f men ‘aSon of 
shorter period of simplem“tio n ~ b >’, a much 

writes : “ I may say that the drvtelf • Collector of South Arcot 

in this district than the frpsl, l^f f proces ® !s more largely resorted to 
cultivation is carried on chieflv in the r| C r eSS ° f manu [ acture > seeing that the 
is retained in the leaves • should hnJ seas °"> when very httle*moisture 
cutting, the fresh-leaf nrVre« h °' ve ' er ’ l , herp be rain at the time of 
Madras reports, ll u de Kn T. l^ P- takcs P lace -” Most of the 
wet process^ It thusseems nrohah?p ?v b f nff V se ^ whether by the dry or 
described above, a much less amount aS 9 ! P hert s’ process 

Bengal; indeed, when theleavesS, ! ferr V en , tat,on . la evolved than in 
presence of an acid (as is often the f K adeCoct ' on prepared, in the 

place. In the description of the methodn™ e T nl r“ whatsoever takes 
indigo of commerce)^ the Collector Mr P g V 6 !"’ Cuddapah (the Kurpa 
leaves as employed, but makes no nienti ’ ■ Sewell, speaks of the fresh 

in the steeping-vat The fluid Is W ? l ffrmentatlon bei ng set up 
four hours, thflinuor chanoin J r however > subsequently beaten for three or 

indigo settling to the bottom 5 HeThenTna^s a CP w* "'- h the £ rains of 
may have a wide significance “ Tho- V? t n lnterestln ? remark that 
times a little gingelfy oil is added in th^ ° f - Neradu , bark > «nd some- 
to rise.” “Tlte adulteration «ten t 1 ° * bc j^ ee P ln g* vat when bubbles begin 
is done in ^ so conii^on, 

Eugenia Jambolana, the Crk wltich Mr C^h PCrhap ' «* bark <* 
nul for the same purpose That fronts™' * ° f, h '- vs is used in Kur- 
before heating the water containint^the ' " adds ' bat ~“ In some parts, 
mixed in order that the indicaif mat d ^ Compo ^ ed 1 ndtcan , sweet-oil is 
quantity of decoction of Neracii bark ^Llem> r r b Vseparated. A smaU 
feed (Cassia) and lime-water are mtwd 8 ? J anil) olana), or of Tugarsa 
indigo.” The writer in another Dart of th‘ ° improve the quality of the 
£• ns) has alreadv dealt with the some ,1 ^ ee Cassla Tora > Vol. II., 
dassik Tora. along with indigo tCu! h |i PUM n ^ use of the seeds of 
spread as to demand more careful k ron S dl ge , ° f lh ' s properly is so wide- 
Pf» d to it. ft is mentioned bv^mhl o atl f 0n lhan has bitberto 
of Madras, of Bengal, ami of China m of , ^ ie f Pan i ab > of Bombay, 
contain by themselves a useful yellow !\ VVard,e found these seeds to 

that they have something to sav h,„, , u- colour > and <t may be assumed 

With the indigo of a species of 3 RhamnnO to thc formation (along 

Chinese green-indigo" But hat thT ° f at ***' <!:,e of tba forms ol 
tne tndig., manufacturers of Madras' a J re f“ larly collected and sold to 
green-,nd,go, Is a fact, and a fact that » ^ ^ purpose of making 
to be of special use in the nren-w!, a f , be . •accounted for. Tlu v seem 
the leaves of Wrightia tinctoria thn ° / a dye prepared from 

are also used in thc boiling <£f'e in fh ’ « Mr “ Kou Sh informs us, they 
commerce. What action off can servo U am- !,n ? faCtHr6 of thf ' itld igo of 
has patented the use of essential ot/s w hicK h^HV SRe * but Mr Akitt 
convey oxygen to the white-indigo But demon as vehicles to 
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facture of much interest; but it is somewhat difficult to discover whether 
that process is only recommended by him as an improvement, or is actually 
pursued by some of the European manufacturers of Madras, fhe 
plant on arrival at the factory is at once placed in large boilers instead of 
in a steeping-vat. <e The boiling should be continued-,” says. Shortt, until 
the leaf yields its colouring matter to the water; in the meantime, each boiler 
should have an attendant with a large prong with which the plants should 
be constantly kept under water, and whd should be careful to see that the 
heat of the fire is reduced the moment ebullition occurs, for if the boiling 
is carried on longer than necessary, the colouring matter will be de¬ 
stroyed. This requires a great amount of practical knowledge, and no 
rule can belaid down which alone will be sufficient for the guidance of the 
inexperienced. By opening the cocks occasionally, and observing the 
colour of the decoction (which should be somewhat oily in appearance, and 
have a reddish colour with a peculiar musty odour), we may judge that 
the period for discontinuing the boiling has arrived.” Dr. Shortt then 
directs the decoction to be run into a beating-vat where, by manual labour 
or steam power, it should be lashed about. He claims a great economy 
by this decoction process, from the fact that an hour at most will suffice to 
cause the precipitation of the dye particles. While believing that the 
decoction is oxidised by the beating, he repudiates any necessity for 
chemical agencies, stoutly holding that lime or other precipitants are not 
only useless but even injurious. He recognises that the beating serves 
also a mechanical purpose by consolidating or agglutinating the fine par¬ 
ticles of dye into grains of sufficient weight to cause rapid precipitation. 
Dr. Shortt’s essay was published some years after the date of Schunek’s 
analysis of indigo (1855), and had he seen the admirable results obtained 
by that chemist, it is probable, Shortt would not only have been saved from 
republishing exploded theories but would have recognised that the expla¬ 
nation of the admirable process he was describing centered around the 
fact that the boiling process dispensed with fermentation. A decoction so 
obtained, according to Schunck, consists mainly of the glucoside indtean 
which, in hot water, especially if slightly acidulated (and the juices of most 
plants are in themselves acid), will split directly into indigo-blue and indigo- 
sugar. There being no fermentation, reduction to indigo-white does not 
take place; oxidation is, therefore, unnecessary, and alkalies added to 
such a decoction would prove highly injurious, as they would in fact form, 
with indtean, compounds from which indigo could not be reduced. Dr. 
Shortt’s process is so admirably on the lines of the most recent chemical 
opinions that, although defective in some respects, it is surprising that it 
has not been extensively adopted.* 

From the beating-vat the fecula is conveyed to the pulp-boilers by passing 
through several strainers, and for this purpose, Shortt recommends flannel 
to be used in preference to cotton or flax. After the supernatant brownish 
fluid has been run off, the fecula should be freely washed with cold clean 
water, and as rapidly as possible conveyed through the strainers to the 
pulp-boilers. If this stage of the operation be delayed, fermentation, Dr. 
Shortt says, will be set up and the indigo seriously injured. To avoid the 
possibility of this he recommends that clean water should be boiled in the 
boik rs, and the fecula discharged at once into the hot boilers and boiling 
water. The attendant at the pulp-boilers should be furnished with a 
perforated ladle, and with this he should keep stirring the pulp, the more so 
as it nears ebullition. As it boils it begins to give out a strong sugary 
odour in place of its former musty smell. It should now be turned out by 

* It i:, almost identically that patented by Mr. F. W, I ytler in May 1S88. 
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the tap from the pulp-boilers and run on to the tables in the press-room 
where it is made into cakes by the process already described, 
e. ls ‘™P°ssible to avoid the conviction that'the process described bv 
Shortt not only prevents fermentation, but that Shortt recognised such 
a decomposition as injurious instead of necessary. It is probable how- 
beatin^^f pr0ce? a would .be improved by the introduction into the 
i t of ai ? a< r ld to asslst "i the decomposition of the indican into 

and '.nd'go-sugar. It is even probable that through the aid of 
heating might be found to be altogether unnecessary, though its 

dve aCt,0 , n ( 0f a fgl Utinati - ng the P artides of the insoluble blue 

y Lu y ! b ? fou . nd of practical advantage. The idea of oxidation, 
inr,a ev ^ r, -m ther by b ® atlng or b y direct chemical means, must be rejected as 
"imwblp, since in S C ° Id ° r r ot acid infusion » where fermentation is 
prevented, indigo-blue is at once formed, and there is nothing, therefore 

b°u°e X and e i'nrl l USC of an acid \° aid in the decomposition into indigo^ 
prwemion nf ff i ar ? 3 f “u hGr advantagc m ‘Kht be secured, namely, the 
fn the vC?s C f J h ^ PU P i fr? 1 *} becoming by any unforeseen cause alkaline, for 
L d j he P u 'P‘boilers serious injury would then be caused through 
tnclican being decomposed into non-dye-vielding compounds. S 
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paration n nf’h^h‘ • R *? hard 0lpher j s has taken out a patent for the pre- 
genHn nr„ btb t ' nd 'g°-green and indigo-blue on a new principle. By 

fn compressible ritet dye ‘ y j e! i ing .P arts of thc P ,ant > which, baled 

suhiWt?A a a s or sacs and deposited in the steeping-vat, on bein<* 

TlJ CtC ^’ unc * er water, to the necessary pressure, yield the dve-substance 

For the^reparmi"^ 3 r b ?. sufficient b «rst or break the tissue of the plant! 
and for F„aP<? u of '"d'go-green the fluid is run off before fermentation 
and f° r ln d, go-blue after fermentation has taken place. In both cases 
waiS 10 ^ IS ' b j aten "? tbe lower vat, as already-described, the fecula 
green or ' nto , th< ? pulp - b ° ilers . and after being boiled is made into 

|L.ft o A £ ? cs b y tbe usual process. Many years ago (VJ Char- 
produce? h SiSny drew altcntion t0 the fact that a greeifindTgo could 
features of . y i a pr0Ces f .^mewhat similar to the above, one of the 
as 1700 Mr"p"^ h cons,sled crushing the plant. Indeed, so long ago 
noun red ' q „K!!' 0 Sep Sent \° En g ,and a green indigo which Bancroft pro¬ 
portion of or tani r e , ana °gous to chlorophyl, mixed with a cerlain pro- 
obtained'frnm itil^i' nd,go ' The exact nature, however, of the green dye 
determined fndredXe b ® lng . crusb cd b y Olpherts’ process has not been 
have as vet been i '\ C:hem ' st ™ n have to furnish other facts than 

accepted as producing so ro ° Wn , w f ° re V 16 slmp ’ e act of crushing can be 
of the plant. P S remarkable a change m the dye-yielding juice 

cd indigoes S bv a rlns!iT-nl ta,<en °'! t a paten t for manufacturing colour- 
The Xlc sibiect of f hT anS , fr ° m \ he waste "ater of beating vat. 

is too imperfectly undUt^Xallow o/'ir"*! an<1 7®“ ows > 

limited space a( the writer’s i t? ! beir being discussed in the 

and magentas) were obtained Ci r hc first , A " ibne dyes (the mauves 
more economically prepared fron rn I'f’ 0 ’ although these are now By-prodi ;ts 
production as by-products ofinAh?o 'i Sub]ect 0 their Possible of the indigo 
That much useful SriaMil fJ S ° ' S da,ly ga,ning in importance. Fa ? ?^- 
the beatirtg-vat asuseles isunderlie } T'* paSt bec T run off fr ™ 
will not much longerSimieso that this 
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with alcohol, was dissolved with oxalic acid, the filtrate (carrying the 
green in solution) being next treated with carbonate of lime to remove 
the oxalic acid. By filtration the lime is separated, and by evaporating 
to dryness the purified green dye is obtained. This substance is soluble 
in water and may be used direct as a dye. Chevreul also obtained a 
green substance which was found to be a mixture of indigo-brown and 
indigo-blue. The examination chemically of the green dye said to be 
obtained by Mr. Olpherts’ process, and by a similar method by Mr. 1 ytler, 
should commend itself to the attention of the chemist. If a green dye can 
be obtained by a process which practically amounts to crushing the plants, 
its simplicity should secure its universal adoption, and it is probable a 
large market may yet be found for an Indigo-Green if such can be actu¬ 
ally manufactured. (See para, below on Green Indigo of China,) 

COST OF MANUFACTURE AND PROFIT. 

It is- impossible to arrive at any very definite conclusions on this 
subject, but all authors agree in the opinion that, even at present prices, it 
pays very well to manufacture the dye. Some writers adduce in support 
of this statement the well-known fact that the planters are often able to 
pay heavy interest on borrowed capital and still obtain remunerative 
returns. Under these circumstances it seems enigmatical that indebtedness 
should exist at all, and it is more probable that, as with tea and other in¬ 
dustries, indigo manufacture pays, but does not give the cent per cent 
returns which have been asserted. It is commonly maintained that the 
Madras cultivators are better off than those of Bengal, because they ate 
also manufacturers, and that R40 to R60 which they obtain for the maund 
of dye gives them a handsome return. Their caoital invested is probably 
less proportionately to that of the European, who obtains R200 for the 
same quantity, seeing that the latter also produces a purer article. 

The following statements regarding indigo manufacture are extracted 
from the report furnished by the Director, Land Records and Agriculture, 
Bengal s— 

In Mr. Sheriffs Report the cost of manufacture in Nuddea is said to 
be about R30 per factory maund (a factory maund is 72ft iojoz.) If 
the crop be a good one. and prices are a fair average, the profit is from 
R50 to R75 per maund ; but if the reverse is the case, there is little or no 
profit, and very frequently a loss. 

Cost of manufacture in Purneah comes to about R35 per maund, 
factory weight, equal to 74IIJ 10 oz. T he profits of a factory depend on a 
favourable season and good prices. The cost of cultivation, including 
seed, manufacturing, establishment, and all other charges and contin¬ 
gencies, comes, to R150 per factory maund on an average.” 

“The figures of the budget of a factory in Behar cultivating 1,500 
acres are stated in the Indian Agriculturist of the 23rd February, thus — 
The rent payable to the zamindar was R6 q,ooo, but the amount recovered 
from the villages was R70,020, so that the rent was more than paid by 
the villagers, and the profit to be derived from the indigo land was all to 
the good. Nearly R 1,20,000 was required under various items for work¬ 
ing expenses, including establishment, cattle, salaries of three European 
managers, and everything; and the total working charge for the year was 
in round numbers £4,20,000 [? misprint for R 1,20, 000— Ea . Dicti] The 
actual yield, however, was 1,150 maunds (of 82lb), which sold for an average 
price of R200 per maund, thus bringing in R2,30,000 j or, in other words, 
after allowing to per cent, on the capital sunk in the factory, and another 
10 per cent, as a reserve fund for wear and tear, the factory yielded nearly 
cent, per cent, on its working charge. These facts, it is added, show 
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what enormous profits can be made out of the indigo industry—profits so 
large that the planter can afford to borrow his capital and pay 22 to 23 
per cent, for charges and interest.” The writer regards the above 
balance sheet as absolutely misleading, though it has been confidently 
published and republished by several writers since it originally appeared. 
In addition to the obvious misprint, to which attention has been drawn 
above, parenthetically, the yield of dye is estimated at three times as high 
as we have any data to believe it could be, even in Tirhut. The factory 
is said to have cost about 850,000. 

The following particulars from a recent official source may be here given 
regarding the number of employes and the salaries paid to the same at a 
Bengal factory: — “ The number of persons constantly employed in a fac¬ 
tory runs from 2510 40, but at the manufacturing time there will be from 
200 to 300, The native employes are paid from Rio to R30 per month; 
the moi e subordinate servants from R4 to R8 per month ; carpenters, saw¬ 
yers, and brick-layers from R5 to R8 per month ; coolies from R4 to R6 per 
month, and at the manufacturing time as high as R8 and R9 per month. 
w The following are the employes in a factory at Gya: — 

One mukhtar 
„ karin'da 
,, jamadar 


,, mori mate 
Nil maha mate 
„ maha 
Pechawa 
Chulhakash 
Ziladar 


at 12 

. 8 

yy & 

y, 4 

»> 4 

4 

j> 4 

• » 4 

• yi> 3 


o per mensem. 

o 

3 

0 

O 

0 

O 

O 


Total 


49 S : 


Number of Factories and of Employes engaged on Indigo 
Manufacture. 

. to* Madras a large number of small native factories are returned 
simply as “ Vats/ while in the North-West Provinces a very large number 
are returned as “ Factories/’ which probably have as little claim to that 
designation as the vats of Madras. Accepting the returns as they stand, 
there are in all India 2,762 factories and 6,032 vats, and these give employ¬ 
ment to 356,675 persons. The greater proportion of the employds, however, 
fnrf^r- ai / 1 *?eing engaged duiing the working season of the 

r a b° ve estimate of the persons who find employment 

d aCt °i nes does not of course include the rayats who cultivate the 
man Y of J these doubtless earn an additional wage from 
serving as temporary hands at the factories. b 

Materials used in the Construction of Indigo Cases. 

be emo^ved''hut^rfS?.i° r ' h ' S p, "; pose is thc ™<»go. but others may also 
is urged bv i)lanier<; W w'fU wootl made the cases should be tarred. It 
least one V n, >r since the p VOod cmp!,, >' ed should be seasoned for at 

in the weight ’at the fari™*^ °! " n f ea io " oJ boxes is to cause a difference 

woods sui ih n fnr lL ? - at Calcutta > or at London. For a list of the 
woods suitable for Indigo chests see under the heading Packing Cases 

COMMERCIAL INDIGO. 

Its Formation, Isolation, Valuation, and Price. 
his substance is chiefly a product of vegetable origin, but it is found 
c.lso, under certain conditions, in the blood and urine of animate md 
in the milk of cows fed on saint/oin. animals, and even 
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Though obtainable from many plants, in none of them does indigo 
appear to exist ready formed. According to the accepted chemical his¬ 
tory of the substance, it is derived by the decomposition of a soluble gluco- 
side now known as Indicah. Under certain influences, Indican splits into 
Indigotin — blue-indigo—and Indiglucin, a saccharine substance, soluble 
in water and alcohol. When boiled in nitric acid Indiglucin forms oxalic 
.acid. In an aqueous, and still more so in an ammoniacal, solution of 
nitrate of silver, it reduces the salt to metallic silver, and similarly separates 
gold from the tri-chloride. It is not fermentable but turns acid by pro¬ 
longed contact with yeast 

Roxburgh (Trans. Soc . Arts, Vol. XXVIII.) supposed the indigo plants 
to contain only the base of the colouring matter, which of itself was green, 
and that alkalies were necessary to eliminate the indigo-blue. Giobert was 
of opinion that indigo plants contained a colourless substance called by 
him Indigogen , which was soluble in water and possessed more carbon 
than indigo-blue, into which it was converted by the removal of the excess 
carbon through combination with the oxygen of the air. This oxidation 
he regarded as promoted by heat and by the presence of alkalis such as 
lime, and as arrested by acids, even carbonic acid. He thus accepted the 
rationale of the process as pursued, vis., fermentation and subsequent treat¬ 
ment with lime. Chevereul supposed woad and other indigo-yielding 
plants to contain the soluble or'reduced form of indigo Known as white- 
indigo , —a substance which has one atom of hydrogen more than blue-indigo. 
This explanation being extremely simple and in conformity with the treat¬ 
ment of the colour in the hands of the dyer was for a time very generally 
accepted. On this theory, to some extent at least, is probably based the 
Anglo-Indian method of manufacturing the dye. The fact was forgotten, 
however, that white-indigo was soluble in alkaline substances only, and also 
the further fact was lost sight of, viz., that the leaves of plants in the pro¬ 
cesses of respiration and assimilation are constantly permeated by, and 
exhaling, pure oxygen. White-indigo, therefore, could not exist as such 
in the sap of plants, but must necessarily be Converted by oxidation into 
blue-indigo—a substance which, if present, could be seen as blue grains 
in the sap. Schunck, to whom we owe most, if not all, our knowledge 
of the chemistry of Indigo, affirms that the juice of most indigo-yielding 
plants is acid. But Sachs has shown that though the sap in the paren¬ 
chyma and in the vessels of plants are not invariably distinct, yet in 
most cases the cellular tissue contains chiefly sugar, starch, oil, &c., 
and also, organic acids and acid salts, and are in consequence acid to 
litmus paper, while the vascular tissues contain mainly albuminoids and 

f ive indications of being alkaline. Although the juices of most plants, on 
eing mechanically squeezed out of them, may be acid, or even a decoc¬ 
tion obtained by maceration in water may be so, there still remains an 
important subject of enquiry—the exact location within the tissue of the 
indigo plant.of Schunck’s Indican. The physical property which proto¬ 
plasm exercises, so to speak, at the necessities of plant organism, in making 
starch soluble or insoluble, is a potent argument against the advisability of 
acceptingas conclusive chemical laboratory experience. Without desiring 
to throw doubt on the value of Schu nek’s discoveries in the chemistry 
of the indigo derived from indigo-yielding plants, it may be remarked 
that there are certain phenomena witnessed at the indigo factory that 
suggest the desirability of a thorough examination, both botanically and 
chemically, of the Indian plant. The results would most probably confirm, 
and in certain practical directions even amplify, Schu nek’s opinions and con¬ 
clusions. Indigo, as Schunck very properly remarks,is f a substance which 
is formed sparingly indeed, but in widely distant parts of the organic world- 
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The properties of indigo-blue, which are so peculiar as almost to separate 
it horn all other organic bodies, and to constitute it one sui generis , 
naturally suggest the inquiry, in what form it is contained in the plants 
and animals from which it is derived. If it exists ready formed in the from which 
indigo-bearing plants, how is it that though, when in a free state, insoluble it is prepared, 
in water, acid, alkalies, alcohol, and most simple menstrua, it should so 287 
easily be extracted from those plants by a mere infusion with cold water? 
f it does not pre-exist in the plant, in what state of combination is it con- 

anC ! wha , t 1S , tl ! e natur ? °f the process by which it is elimi- 
ated > I he usual method of preparing indigo from the Indigoferje con- 
s\sts m steeping the plant, especially the leaves, in water, drawing off 
che infusion, allowing it to undergo fermentation, and then precipitating 
by means of agitation with air and the addition of lime-water.. Now it 
, 5 d * ls th,s P rocess °? fermentation, which is often very tedious 
and difficult to manage, essential to the formation of indigo-blue, or is it 
merely an accidental phenomenon attending its preparation ? If it is es- 

nallZ.’ f at u Vhat St *£ e the P rocess is formation of the colouring 
matter to be considered as completed; and is it necessary, as some per- 

°? s ? t0 con !: ,nue until actual putrefaction has commenced, or 

Hv Jo l | ie se are points which, though perhaps of little consequence to the 

v (^v wlTrf n e K r ° m ? g ? , ‘' ire ° f great in,er est in a chemical point of 
Tn 1 •! hC g CS i to the manufacturer of indigo, 

lo the latter it must surely be extremely desirable to know the exact 
nature of the process on which his manufacture depends, and to ascertain 
vv-hether this process yields into his hands the whole quantity of the pZ 
duct wh'ch the material employed is capable of yielding, and also whether 

qulem a ^f’>f« 0n i UCt c n f k V S in D F'. rfect ^°rdance I'ith theoretkal re- 
quircmcnts (Dr. E Sc hunch, Phtlos. Afagne. Aug. iSzz). Although 

$* bu " ck ,n his i interesting articles on the cbemistiw of nfdigo does rot 
h mself sum up his conclusions and answer the question as to the necessdTv 
of fermentation, his results abundantly do so. Some twenty years L er 
Crookes remarked What are the chemical phenomena obsemd 
fnAmle S?™* u the fomentation of the plant, and under wS 
Sirlr, d f T wh at substance present in the plant is indigo derived ? 

Since no researches on the fresh indigo plants have vet been made and 

producecT'on V the I** dlfFer ? nt v phases of the operations whereby indigo is 
can therefore onlv r SC ? le baV , e never beeo scientifically examine!, we 
with Other simil r nKntT b y, analo &y or from observation of what happens 
not'necessm-fij'!"correct!” ex P lana ion w ^h is probablyTbut 

rem ain't o'al arg Ce xtent u tfamn Sa *' e , n 1 P° ir ? ts raised in the above quotations 
tinue in the position which until 6 ’ an< ^ thatindigo manufacture will con- 
other such industries were, — namelvCCdjr , rew . ,n S’ d 'Stilling, and many 
and guessing,—until the whole > >one of experience of t asting, smelling, 
to the production of the cake Ins^h* ron l. e germination of the plant 
don by a committee of botanLs and cl" *® a critical examina- 

be able to place it on a platform^' en ? ,st ®' wh o al10,16 rreever likely to 
the writer, the feature of importance acc . urac >'- , As Jt seems to 

is whether fermemation is C necessitv Cr n 6 manufacturers f Point of view 
vat. If not necessary, whether „ J consequence of ,he steeping- 
establishrnent of a system ,of LC 7 t.ruF '? uld rosUlt from the 
prevented. On this point SchCnCk^^ b ' r ®, w !!C r ®Jf n,len tatiJ n would be 
seem to have been entirely overlooked an f bfd dated certam tacts which 
'ugly been directed towards securing tile iT ' e ° patents have accord- 
tion of the decoction in the beating-vat without thTidea hajng^pp^nt 
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Iy occurred to any one of attempting the direct isolation of indigo-blue in 
the steeping-vat. On this point Schunek’s experiments afford valuable 
evidence. “ Roxburgh,” he says, ** first directed attention to the fact, 
that it is possible to obtain indigo by merely treating the plant with hot 
water, and then agitating the infusion with air, from which it follows that 
fermentation is not an absolutely essential condition of the formation of 
indigo-blue.” Furtheron Schunck remarks, “The process of decomposi¬ 
tion by which colouring matters are formed from other substances are of 
two kinds. The first consists in the absorption of oxygen and the elimina¬ 
tion of hydrogen in the form of water; it is a process of decay, and 
requires the presence, not only of oxygen, but of some alkali or other base. 
The second process is one which consists in the splitting up of the ori¬ 
ginal compound into two or more simpler bodies, of which one or more 
are colouring matters ; it is a process of fermentation, and may in general 
be effected as well by the action of strong acids as by that of ferments. The 
first process gives rise to colouring matters of a very fugitive nature, such 
as the colouring matters of logwood and archil. Indeed, in this case the 
colouring matter, if this name be applied merely to substances endowed 
with a striking and positive colour, is only one of a long chain of bodies 
succeeding one another, and is generally not the last product of decom¬ 
position. The other process, of which the formation of alizarine is an 
example, yields colouring matters of a fixed and stable character, which 
are not further changed by a continuance of the process to which they owe 
their formation. Now, if indigo-blue be a body which is formed from some 
colourless substance existing in the plant, we should infer a priori that 
the process by which it is formed is one of fermentation or putrefaction, not 
requiring the intervention of oxygen or of alkaiies. ,, Schu nek then pro¬ 
ceeds to describe the process he adopted for preparing from the powder 
of dried woad leaves the extract containing the substance which, as stated, 
he called Indican* Schu nek remarks : “By these and similar simple 
and easily performed experiments, I was enabled to infer with positive 
certainty, that Isatis tinctoria contains a substance easily soluble in hot 
and cold water, alcohol and ether, which, by the action of strong mineral 
acids, yields indigo-blue; that the formation of the colouring matter from 
it can be effected without the intervention of oxygen or of alkalies, and 
that the latter, indeed, if allowed to act on it before "the application of acid, 
entirely prevents the formation of colouring matter/’ The use of lime a 
practice now almost abandoned by European manufacturers, would thus 
appear to be dangerous and often positively injurious. In thesteepino-vats 
in general use, fermentation takes place. But to extract the substance or 
compound from which, by decomposition, indigo is afterwards prepared, 
fermentation is not necessary. That compound is soluble in both hot and 
cold water, and simple maceration is therefore all that is required to 
remove it from the plant. By fermentation, however, the decomposition 
is effected into indigo-blue and indigo-sugar, but that decomposition 
Schu nek preferred, apparently, to bring about by the alternative process of 
acids. Fermentation would further reduce indigo-blue to indigo-white, 
and it seems only natural to suppose that this always takes place more or 
less, thus necessitating the subsequent oxidation in the beating-vat to recon¬ 
vert the dye back to the insoluble state. Gehlen believed that the beating 
was necessitated, not so much to oxidise the produce of the steeping-vat, 
as to age regate the precipitate into particles* and thus more easily allow of 
the separation of the dye from the solution. 

m B 0 has since prepared it from other plants, and Michea has obtained it from 
Iudig.jfera tinctoria. 
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Schu nek next proceeds tc deal with the efFect of boiling or heating ' ISOLATION 
^K Cre 15 another very remarkable property, he says, which I ' 

^r V t.? P'W'rty the knowledge of which will probably throw 

great light on the process of manufacturing indigo. If in dican, in the form 
of syrup, as obtained by evaporation of the watery solution, be heated for 
some time in the water-bath, or if its watery solution be boiled or even 
moderately heated, it undergoes a complete metamorphosis.” When this 
^„ a "£ C ! as onc . e . be . en accomplished, indican, he affirms, “ceases to give 
he least trace of indigo-blue with acids.” It has, however, chemically only 

h^P,wl he f, Iements of "'fer ; but does so more readily if the indican 
be heated in the presence of alkalies. Instead of indigo-blue and its allied 
matter, it now yields substances which possess no tinctorial 
property. It may, therefore fairly be assumed that if the temperature of 
vatberaised too high, not cnl y Will indican be decomposed into 
L l and . ttia / subst ance still further reduced to indigo-white, but that 

dve nrodnrn POl t li°K (P robabl y sufficient to materially injure the value of the 
romhi nff lnn ,V ’ii b ® com P ,e t el y destroyed through its entering into chemical 
h . water. And this danger is possibly not Confined to the 
whh l the f !w b t f °u ^ccmcntationin the steeping-vat, but may also take place 
wkroth d,can tiat ™ a y not bave been reduced, but carried to the boiler, 

thruhesrchTn^^rf , coac . cntr 1 ated : may, however, be emphasised 

indfon^ht • /u can only take place in indican as such, and not in the blue 

kdofted^lne.fnn?’ 1C decom P oslti ° n of that glucoside. If the fermentation 
Surelf tL fl S th - e w, ]° le of the iniican, and the tern- 

Office in th f e v^ fl d f bea i 0wed to tbe metamorphic change may take 
there under™ *4 ‘ f undeco ™P? s ea tndtean passes over to theboiler. it will 
mrnt r chai }gf» producing dark-coloured compounds to the detri- 

memt of the indigo with which it will then be mixed. 

1 he enquiry thus seems justified as to whether a process of fermenta- 

; r T be t ^T P h ng ; Vat IS ‘ he T S r‘ convenient, economical, and expedi- 
tious. In the laboratory Schunck found that indican , while undenroine 

fndi°cr mP hT‘ tl0n J’/.b aClds ’ “ S f htS up immediately into one equivalent of 
sats “ b tW a the T eqU1Vale ? ts of s . u S ar -” It >s, however, possible, he 
once” 1 tbre c .equivalents of sugar may not be eliminated all at 

once. He concludes his first paper on this subject by three inferences 
drawn from his experiments with woad y imerences 

“ *’ 1°“, not contain indigo-blue ready formed, 

„ tu" r the blue or colourless state. 

2 ' t be'ptes ndlw c hC bI V e ‘ C °' 0Uring m ? tter in water y extracts of 
on^alkalies. n0r P romoted b y the action of oxygen 

“ 3 ’ SSiTini said to °i ;ist in an y state of combination 

Indigo is thus one of ? V* ™ erC y con ta«ned in them potentially.” I 
quoted above, Schunck affirms^^be j vhi £ h ’ "h the pas ? age 1 

caused through fermentation -or 'by means ft’- * ** om P fis,t,0 'J | 

even by certain dilute acid- in thL “cuts- Indu.in is decomposed 1 

This decomposition is, for example fnd’ > more qui - My when hM 1 
and less easily by acetic acid SchimH d - b y tartanc and oxalic acids, 

NO, ? , and expresses its decompoSion thus^ “ ‘ he f ° rmute ^ 

S 0 ' 1 : w^° r =M» NO + 3Qir„A 
a few hours’ maceraE'o condlfc’tedS fo^relm 
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result in the immediate decomposition of Indican and the formation of 
Indigo-blue, ar.d thus dispense with the expensive and laborious process of 
oxidation at present pursued. Indeed, it is probable that the vvastb 
product Indiglucin might be utilised as the material from which to 
manufacture the acid necessary. Were such a system found practical, 
there can be little doubt but that it would result in the production of a 
purer article, and one freer from adulteration 'with the Indigo reds, 
browns, yellows, and greens which so materially lessen the value of 
the dye as manufactured at the present day. The facts here published 
seem well worthy the attention of the planter. The old woad manufac¬ 
turers of Europe" extracted their indigo by means of tepid water and 
lime, a process which rendered fermentation impossible, i he use of lime, 
while precipitating rapidly the indigo-blue when once formed, doubtless 
acted injuriously, in that it caused the destruction of a large amount of the 
indican. Throughout India, wherever the European planters’ influence 
has not extended, the natives extract their blue dyes by a very similar 
process to that formerly pursued by the woad manufacturers. Thus the 
Madras method of boiling, as described by Dr. Shortt in the passage 
quoted above under the Chapter on “ Manufacture of Indigo” (p. 43 ^)> 
is practically that experimentally tried by- Roxburgh and is in principle 
identical with the old woad method. So in the various provinces of 
India, a primitive system of manufacture (as it \s called) is spoken 
of as pursued by the Natives, in which fermentation is prevented. Thus, 
for example, of' the Godavery we read, u a fire-place of mud is con¬ 
structed sufficiently large to hold sixteen chatties, and in these chatties 
the plants are placed, and water being poured upon them, the whole 
is boiled for an hour and a half. The stalks of the plants are then 
taken out of the chatties and the liquor is poured into large jars in which 
it must be well stirred for two hours, the scum and froth being removed as 
it rises to the surface. A decoction is made from the green wood of the 
Neridu tree, and a small quantity of it being poured into the jars con¬ 
taining the indigo liquor, the indigo separates itself from the liquor and 
falls to the bottom of the jar. ” Now, by boiling the plant in water a hot 
solution of indican must be obtained, and that too without any fermenta¬ 
tion. It is not quite clear what object is served by the subsequent beating 
of the liquor, but it seems evident that the decoction from the wood which 
is thereafter added probably contains some acid principle, since it is only 
at this stage we are told the indigo separates itself from the liquor. By 
the primitive indigo manufacturers, the juices or gums of certain plants are 
considered necessary adjuncts in precipitating the dye, some of which 
would seem well worthy of scientific investigation. It is just possible that, 
as organic products mostly unknown to the chemists, they may actually 
possess the property assigned to them. Thus the native manufacturers 
of the North-West Provinces are said to drain off the surface water 
from the steeping-vat after which “ the soaked plants are trodden out by 
men for six hours. Some dhak (Butea frondosa) gum is then added in the 
proportion of about eight ounces per vat. Water is again run into the vat 
and the steeping continued for a few more hours, when the water, loaded 
with indigo particles, is drawn off into another vat, well beaten, and the 
fecula allowed to settle; when this has taken place the surface water is 
drained away and the muddy-looking residuum collected in earthen or 
metal pans, strained, and spread out on cloths resting on a layer of sand. 
In this way the remaining moisture is absorbed. The indigo is then 
moulded into cakes, each about the weight of eight ounces, finally dried 
on ashes and in the sun, and, after about a week, is ready for the market. 
The imperfect manner in which the leaves and fibres of the plant are 
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separated from the fecula, and the addition of foreign substances like cr U m 
to assist fermentation, result in the production of indigo very inferior to 
that made up in factories so called, however well suited to the moderate 
requirements of the dyers of the country ” {Report of Muzaffarnagar on 
Dyes and Tans of North-West Provinces ). It would seem highly im¬ 
probable that so powerfully astringent a gum as Bengal kino (the gum 
used in the above process) could assist in fermentation. The process as 
narrated would, moreover, lead to the supposition that by cold maceration 
indtcan was extracted from the twigs, and that the Butea gum assisted 
Ivi o l e ? 2 . m P 0S1 * 10n that substance into its blue indigo and sugar. 

ir. oheriff (in the Report furnished by the Director of Land Records and 
Agriculture, Bengal) says : “ Formerly cold water or weak lime-water was 
added to the water in which the indigo plant was steeped, to hasten the 
precipitation of the dye, or as a substitute for beating. But this practice is 
not followed now by the European manufacturers, nor by native manu¬ 
facturers who prepare the stuff for the European market. The use of lime 
is sajd to make the indigo hard and red. It is, however; still employed by 
village dyers in Bengal, who prepare their own dye. In the manufacture 
ot kachha indigo or the dye prepared for consumption in the country, the 
gum ot Butea frondosa is added in some parts of the country to hasten the 
precipitation. Sometimes the bark of Eugenia Jambolana or of Zyzyphus 
Jujubais al f? “ s< r d f ° r the same purpose.” The danger of using lime or 
any other alkali in the steeping-vat, and its utter uselessness for the pur¬ 
pose, causing the decomposition of indtcan into indigotin, has already been 
ealt with, but the habit of throwing a quantity of cold water into the hot 
extract or fermented decoction seems well worthy of more careful examina- 
f .. he . re , e . P la J\ ts mentioned above, as used in Bengal to cause the 
tp^aionofindigo-blue, are, curiously enough, employed lor the same pur- 
T an Tu th ^ North ; West Provinces, or from one end of 
# the °- th ?u T - ere 1S t a ^ in,form,t y a " d correspondence to woad 
manufacture in the native method of preparing indigo, that either denotes 
a principle of ascertained merit, which the European planters have nee’cct- 
ed to investigate, or must be viewed as an additional proof that the art is 
?”l? 1 P or 1 t ! d a P d a naturally evolved one. Thus, in the special report 
furnished by the Madras Government for this work, the dry-leaf process 

manufacture 6 ^" manuf ,f tur f S ? briefl >’ deSCribed Ra > ats 

hi rh \ i t ' Ure> ° n a i, sma . , SCide » in large earthenware pots about 2} feet 

£ six or SrfSf* y Whh d / ied ' eaf ; Such P° ts are P' accd in a range of 
has reichL f^ V?r ° ne fire and f ,ow 'y boiled. As soon as the baling 
is poured into enrthr" 1 P °' n V the ! nd, S° leaves are removed and the liquor 
heT Ve T ,s and churned for about half an hour fhen 

IambolLn d r d j t0 a* a sohltlon ot bark of the jaumoon tree (Eugenia 

steepmg-vat are therefore not only unnecessary and wasteluC but may be 
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absolutely injurious. An alkali added at this stage to the hot decoction 
would, however, cause its reduction into three or four useless non-dye- 
yielding compounds. The juice of the plant is naturally acid, however, 
and this may be thereby prevented. The solution of Eugenia bark most 
probably contains the acid necessary to accomplish the complete decom¬ 
position of Indican into Indiglucin and Indigotbi (blue-indigo), la decom¬ 
position which would take place to a certain extent in water alone. This 
decomposition had better not be fully started however, until after a short 
stage of maceration or careful heating 1 ^ so as to remove the indican from the 
plant and not decompose it within the tissues, as might take place if boiled 
at once in a strong acid fluid. The absurdity of fermenting the decoction 
in order to reduce Indigotin to Indigogcn (wnite-indigo) Only to have to 
reconvert that back by oxidation, either by means of beaters or patent 
chemical processes, is abundantly exemplified by the above simple process, 
which, in the hands of a careful manipulator, would, chemically speaking, 
produce blue-indigo by the direct decomposition of indican . 

Eugenia bark could be cheaply enough procured, but its chemical 
analysis would reveal the nature of the acid which, in a hot decoction, 
reduces the indican . The immense volume of indigo-sugar which, from 
the factories, is annually poured on the fields as manure, would, however, 
su gg, e st the desirability of testing the writer’s suggestion of the possibility 
of utilising that by-product as the source of the reducing acid. 

Testing and Valuation of Indigo.— As met with in the market the 
approved form of the dye occurs in small cubic pieces; when of good quali¬ 
ty these are so light as to float on water. They are of a violet-blue colour 
and assume a coppery aspect when rubbed with a hard polished body. 
They are free from flaws or cavities and are not traversed by veins of 
white or brown. Good sorts contain from 50 to 60 per cent, of indi¬ 
gotin, but in addition to the existence of other products of the decom- 
position. of tndican> such as red-indigo, brown-indigo or indigo-glutin, 
mechanical impurities are to a certain extent unavoidably present. The 
percentage of dirt is, however, greatly reduced by careful and clean manu¬ 
facture. The inferior sorts of indigo contain a large amount of fraudulent¬ 
ly added dirt, such as sand, peculiar muds, starch, powdered lead, &c. 
The decline of the Bombay indigo manufacture is generally attributed to 
the adulteration practised. Of Khandcsh it is said, for example, that wood- 
ashes are used in adulteration. In the Manual of the Cuddapah district, 
Madras, it is reported that there occurs a sort of bluish mud which is used 
in adulteration of indigo. “ The demand for the silt is so great that it 
has become an article of commerce : it is collected and sold in the bazars 
and is readily bought up by some native vat-owners during the manufac¬ 
turing season at 8 annas a maund.” A number of similar passages 
might be quoted from nearly every district of India where native indigo is 
made. It may have been inferred from what has already been said that 
the Indian dyers recognise two primary kinds of indigo : (ri) that made by, 
or on the principle pursued by, European planters, namely, of boiling down 
the decoction to a thick syrup and compressing the same into cakes. This 
is generally spoken of as “boiled” or “ English indigo f (b) that made 
for the local market, in which the decoction is thrown into moulds and 
allowed to dry slowly at the ordinary temperature of the atmosphere. The 
latter is generally known as gdd indigo. 

Various methods exist of preparing pure indigo for laboratory pur¬ 
poses and of estimating the actual percentage of indigotin in commercial 
cakes. It may be purified from most of its foreign matters by treating it 
successively with dilute sulphuric or hydrochloric acid, with boiling water, 
and with alcohol. But the most thorough method is to have resort to the 
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principle of the vat, in making soluble indigo-white, removing the insoluble 
materials by filtration, and from the filtrate throwing down the insoluble 
blue-indigo. The weight of the dry indigo-blue to the original weight of 
the sample is relatively the amount present. The sample should be first 
dried over the water-bath to ascertain the amount of moisture present. In 
good samples this should not exceed 3-5 to 6 per cent. The amount of 
ash may next be determined by calcining a certain amount in a platinum 
crucible. Good indigo generally yields only 7 to 10 per cent. The exact 
amount of sand or other mechanical impurities may be discovered by 
washing out the soluble ingredients of the ash. The cletection of the pre¬ 
sence of starch is more difficult. If the starch has been coloured blue by 
iodine the indigo cake is pale coloured, has a great density and friability. 

The actual presence of starch may be demonstrated by treating the indigo 
with slightly alkaline water, neutralising the filtered liquid with a few drops 
of acid and testing with iodine. The characteristic blue reaction will be 
restored proving the presence of starch. 

Decompositions of Indigo. — Indigo-blue melts and boils when heated DECOMPOSI- 
in contact with air. At high temperatures it burns with a bright and TION, 
smoky flame. Dry chlorine does not act on it between o° and ioo°C., 300 
but if indigo-blue be stirred up with water in a paste, and chlorine passed 
through it, the mass becomes first green then yellow. A similar decompo¬ 
sition takes place with bromine and with iodine when heated. When 
boiled with nitric acid it is converted into isatin with the evolution of gas. 

Concentrated chromic acid immediately decomposes it with violent evolu¬ 
tion of carbonic anhydride. Sulphuric acid acts as a solvent forming the 
so-called Indigo-extract. 

Prick of Indigo. — There is perhaps no other article that fluctuates so 
much as does indigo. The mean annual price varies from year to year 
according to production and demand, but the outturn of each factory also 
varies from day to day, depending mainly on thecondition in which the plant 
reached the factory, the nature of the available water, the temperature at 
the time of steeping, and the success or failure of the manufacturers’ in¬ 
structions as to steeping, fermenting, beating, boiling, drying, cleaning, 
and packing. One point on which all writers agree is, that the yield and 
quality of dye is greatly injured if fermentation be set up in the leaves be¬ 
fore maceration, and accordingly wet leaves are never collected. It seems 
quite possible that wet leaves closely packed together would originate a 
certain amount of decomposition of indican within the tissue, the insoluble 
blue-indigo becoming imprisoned as it were, and the leaves accordingly 
dyed. Considerable experience is also necessary as to the exact age at 
which the plants should be cut, for it seems established that there is a period 
of maximum yield beyond which the leaves give less and less, and before 
which they also afford an inferior yield and quality of dye. All these dan¬ 
gers and precarious conditions have to be guarded’ against, and hence, with 
no chemical apparatus to forewarn him, the manufacturer must often fail 
P ro ^ uc 1 ° f OT1 f d . a y an article of much less value than another. In 
£r ^n 3 "orked factories each day’s manufacture receives a current num- 

nfi’ndiffn lu JIT cU j'\ P roduct ions are never mixed, so that each case 
of indigo ma\ be depended upon as being of one quality. This has erreat. 
ly raised the reputation of high merit for Bengal indigo, and enables^laree 
consignments to be sold on approved samples. With Native man u Tac- 
turers, each producing a few maunds, or it may be only pounds, thi^ is 
quite out of the question, and consequently Native indigo often fetches"re 
lativcly a far lower pnee than it merits. The whole traffic in Native IndT 
go is, as it were, a matter of accident, since it would be too laborious to test 
pach small consignment for the actual amount of dye it contains. One 
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sample may be sold for relatively more than it is worth ; another for con¬ 
siderably less. Fraudulent adulteration is the main cause of the low 
prices realised for Native indigo.. The prejudice against it is in fact 
likely to survive long after any possible education into the advantages 
of producing a cleaner.article, so that the course of reform is necessarily 
slow. The small Native manufacturer, obtaining, as he does in Madras, 
some R30 to R70 for a maund of his adulterated article, is handsomely 
rewarded for his labour and capital expended, and he is but little inter¬ 
ested in the news that his Bengal contemporary can earn R200 a maund 
more than is obtained for Madras indigo. 

The price of the dye will be found dealt with in various places in this 
brief summary of the main facts regarding Indian indigo. The reader is 
referred to the chapter on the History of the Dye where the valuations are 

g iven of samples of good quality in 1810 as furnished by the Board of 
directors of the East India Company. In the chapter on the “Chemis¬ 
try ” and also on the “Trade in Indigo ” the prices ruling both in 
England and India have been discussed. Mr. J. E. O’Conor of the 
Finance and Commerce Department has obligingly furnished the following 
facts:— 

‘‘Price of Indigo (Middling to Good) in Calcutta in the seasons of— 

R 


1887 November , . 

„ December . 

,, January to February „ 

1888 November . 

„ December to February 

1889 November to February 


“Average prices of Bengal Indigo in London— 


232?} per Factory maund, 
230 
210 
210 

215 

245 


1880 



• 



. 7 s. 

2 Id. 

1881 

0 


• 


« 

0 6s. 

6 kf. 

1882 

0 


• 

• 

• 

. 6s. 

3 Id. 

1883 

• 



• 

• 

• 55 . 

10 Id. 

1884 




• 


. 6s. 

1 id . 

1885 






• 5 5 * 

3 Id . 

1886 





• 

. $s. 

1 Id. 

1887 





• 

. 4 5. 

10 }d. 

1888 





0 

. 45. 

9 \d. 

1889 






. 4 5 . 



The fall in the price shown by the above figures is all the more remark¬ 
able when it is recollected that India now holds a practical monopoly in 
the world's supply of the dye. This is doubtless to some ektent due to the 
increased production of Madras indigoes, indeed, of indigo generally as a 
native industry. 

The following table also furnished by Mr. O’Oonor exhibits the com¬ 
parative fluctuations in the value since 1850— 

Variations in the wholesale prices of Indigo in London, expressing the 
average of 1845-50 as 100, . 


1851 1st January 
*853 *8t July 

1857 1 st „ 

1858 1st January 

1865 »st 

1866 1st , 

1867 1st „ 
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{6 years 

« 

*= 100 



128 



161 



121 



163 



*37 



126 



*45 


1868 1 st „ 

1869 1st „ 

1S70 1st t , 

1871 1st ,, 

1872 1st „ 

1873 1st 
18731st July 

1874 1st January 


>54 

*43 

>5* 

*37 

>59 

169 

124 

123 
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Variations in the 'wholesale prices of Indigo in London 


1874 1st 

1875 ist 
» ist 

1876 1st 
»> ist 

1877 1st 
,» ist 

1878 ist _ 
ft 1st July 

1879 ist January 
„ ist July 

1880 ist January 







156 

1S82 ist 

January 







157 

„ ist' 

July 



8 




150 

18S3 1st 

January 



m 




130 

,» 1st. 

July 







137 

1884 ist 

January 



# 




173 

„ ist' 

July 







147 

18S5 ist 

January 







1 6g 

„ ist‘ 

July 







164 

1S86 ist , 

January 







167 

„ ist 
1S87 ist _ 

july 







169 

January 



m 




205 

» ist‘ 

July 



0 




206 

188S ist , 

January 







197 

„ ist’ 

July 

# 


# 




189 

1S89 ist. 

January 



. 
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195 
188 
190 
144 

151 

167 
*57 
133 
153 

130 

131 

13 * 
129 
129 
125 

INDIGO SUBSTITUTES* 

Blues derived from Coal Tar.— Mr. Alfred H. Allen {President of the 
hv l ™£v\Cfv bltC A T lysts) has done a g° od service to the indigo industry, 
h™* g k T n ( l S e «act position of the chemical investigations which 
have been conducted w.ththe aim of producing chemical indigo from coal 

Z’AA lh ??! pl e SUCCess that attended the artificial production of 
V a m $ e ^sequent collapse of the European trade in cultivating 
the plant (Rubia tinctonum) and in manufacturing the dve, gave to the 
atJl !‘ ry lnt0 art'ficial indigo a seriousness that could not be ignored. The 

lhat Z Tn'r ted pf X ! OUS,y 5 but - for the present at 'cast, if may be said 
that the Indigo Planter is left master of the situation. Mr. Allen has 

nohTnf' C ^ d th( f cbem , is , ts ’ endeavours as unsatisfactory from a practical 
?nTta* v .‘ ew 5 for > while he can now produce “ lndigltin he cannot do 
so at a price t° compete with the natural product. "The followin'* inter- 
csting passage may be here given from Mr. Allen’s report '' 

of reduced Tn e rlfL C °^ 0n r° , " troduced into a vat, containing the solution 
ot reduced 'ndigo, the liquid penetrates to the.interior of the fine tubes 

pl } s , 1 l V ln £. 1 e d ^ re . s cotton, and on subsequently exposing the mate- 
formed h n a ! r, oxldatlon takes place, the insoluble blue-colouring matter is 
formed, and being ,» the interior of the fibre, the goods are dvedafast 

s^an ‘or“jft f "T™ 1 by washing, and wholly unacted on } by light 

maybe bleached but th f f ka,ln ° H S uids ’ Bv chloride of lime the cofour 
. 1 kut this has a distinct practical advantage, for a white 

treatment with the ° n S unlfo [ mIy bIue 8 roun<]L b Y restricting the 

a discharge of he rof^ich| n g agent to those parts of the cloth from which 
compkx I nd inefenf ,S des,red - Some years since > by a scries of highly 
Coal-tar OivinH™, proce t sses . artificial indigotin was obtained from 
Drenaratin,, _ n °wever, to the extremely tedious character of the 
process, resulting “, nav .? ldabl ? loss occurring at certain points of the 
ducts, the produftion of ,,1?!^ '°" n a,ar &f proportion of valueless pro- 
success, and the maim fa ^ oa ^ tar ^ ias not proved an industrial 

will be entirely so b as been almost discontinued, and doubtless 

indigo from Coal-tar is identiraf^Vk . < n° Cks are exb austed. The artificial 
and it is merely a qu^tiorfllf"* 1 ^ tbe natural product in every respect, 

sed i-lu^f 7 IZFZT d * frora super - 

waj’wst t a 

Alizarin, the colouring matter of madder, the synthesis of wNrh fmm r i 
tar has resulted in the complete abandonment of the cultivation of madder”. 

29 IT 

h 303 


SUBSTITUTES- 

302 


PRICE. 


Artificial 

Indigotiii, 

303 

















miSTfty 



Dictionary of the Economic 


<SL 


INDIGOFERA 

tinctoria. 


Commercial Indigo. 


SUBSTI¬ 

TUTES. 


Alizarin Blue. 

304 


Other 

Indices. 

305 


Alizarin was contained in madder to the extent of about 1 per cent, only 

against an average of, say, 50 per cent, of colouring matter in natural 
indigo. Hence, natural indigo-blue is much cheaper than ever alizarin 
was in the form of madder, and is obtained from the anthracene of Coal- 
tar bv processes which, if complex, are simpler, fewer, and less wasteful 
than those by which artificial indigo is obtained. Hence, the conditions 
of the two problems are not on a par, and no trustworthy deduction can be 
drawn from the history of artificial Alizarin. But, besides true artificial 
indigo-blue or Indigotin, a number of blue colouring matters are now 
manufactured from Coal-tar, some of which at least are claimed as more 
or less formidable rivals of indigo. The most important of these indigo 
substitutes is unquestionably the colouring matter known as Alizarin blue . 
This substance resembles indigo in its insolubility in water, and its pro¬ 
perty of forming a soluble reduction-product which is reconverted into the 
insoluble blue on exposure to air. Hence, it is capable of being applied 
in vat-dye:ng in a manner precisely similar to that employed with indigo, 
but is unable to compete in price with the older dye when used in that 
manner; besides which, its tendency to form insoluble lime-lakes is not m 
its favour, owing to the inconvenience attending the use of hard water. 
Even if reduced in price, as it probably will be when the patent expires (about 
iSqS), Alizarin will not produce the same style of print (in Calico-printing) 
as indigo blue, which is dyed on both sides of the cloth, and the patterns 
—white, red or orange— got by a discharge process. Hence, so far as 
cotton-dyeing and calico-printing are concerned, Alizarin-blue is not a 
serious competitor of indigo. In wool-dyeing, the case is different, for a 
modified form of Alizarin-blue is obtainable, which, besides being soluble 
in water, possesses over the insoluble form the advantages of ready appli¬ 
cability and greater fastness to light. In some cases of wool-dyeing the 
soluble Alizarin-blue is pushing indigo somewhat severely. As regards 
actual price Alizarin-blue may successfully compete with indigo, but the 
working expenses are considerably greater, and it can only be used for 
dark shades. Hence in some cases indigo has the advantage, and in 
others the Coal-tar dye is to be preferred. By dyers or manufacturers, 
who only use vat-blue occasionally, or who only require it for giving a 
bottom—that is, a ground colour on which other colours are alterwards dyed 
—or who want a fast blue for the production of compound shades , such as 
browns, olives, greys, &c., Alizarin-blue will be preferred, as its applica¬ 
tion is more simple than that of indigo. Wherever dark indigo-blues are 
a speciality, as for admiralty cloth, there indigo reigns supreme, the chief 
complaint against Alizarin-blue being that it gives blues that are lacking 
in body and depth of colour. This objection, however, may be overcome 
bv means known to certain skilful dyers. Alizarin-blue is being tried on 
a somewhat extensive scale in Germany for dyeing the dark blue army 
cloth and is said to be preferred, because it is less liable than indigo to rub. 
The admiralty and officers on the Atlantic liners arc now engaged in 
observing the relative fastness of indigo and Alizarin-blue when exposed 
to sea-air.” , . . 

Other Indigo-yielding Plants.— Besides the artificial manufacture of 
indigo there is a feature of the industry that in India at least has been 
greatly overlooked, viz., the cultivation" of other indigo-yielding plants 
than Indigofera tinctoria. Some of those known to yield the dye might 
be <>rown on the same plantation and probably with great advantage, 
since they might be made to afford plant on which the manuiacturing 
operations could be continued during the periods at which the factories, as 
presently worked, are silent. But there is still another bearing of this ques¬ 
tion, since some of the indigo-yielding plants might be grown in regions not 
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suited to Indigofera tinctoria. Should this idea be taken up, the area of SUBSTITUTES, 
indigo-production might be greatly extended and lessened prices result 
from an internal rather than an external influence. Brief notices will 
e tound of three indigo-yielding plants which are regularly employed 
as a source of dye. Thus under the Chapter on “History of Indigo” 
allusjon has been made to samples of Nerium indigo (the produce of 

Sdn^,’ th « P i a of Madras > 39 having" been sent 

P® Ma 7 ! to tbe Board of Directors of the Honourable East India 
. P an - V *°r'examination. This easily-grown tree yields a large supply of 
leaves annually, and might be made a source of dye at a ruminal cost 

°> n fWs subjecting earlier voluhies of 
renort Vo? I V f tq 1 1 A ( ? n -H°rticultural Societ y of J ndia, but Mr. Fisher’s 
P ?n.t,f'.« r rV (Selections), 129 131, may be specially consulted. 

B i.i. i, b ® Chapter on Cultivation of Indigo” two other indigo-yielding 

San-1 ref? t ? 1en , tloneci - lhe account of Bombay and of Rah 

pu ana reference has been made to Tephrosia purpurea. The Indi^oes of 

£ |" d of . th ® N lf er 1 " Africa, are obtained from species of that genus, 
nf lL r . prob3b '® Tephrosia might be successfully grown in many parts 

Assam ' v ^ c Wl S rfe ra»uld fail. In the account of Indigo cultivation in 
f bl ‘ e f Passage has been quoted from the writer’s account of the 

feccdSus ‘hdST? Side ° f India ~ the produce of Strobilanthe? 
iect suffic? i't to ad? ? Se T n f C ff sar l y to comment further on this sub- 
oulce ?n7,W d h mU ^’ of the d J' e of Cbina >s obtained from this 
7our W mil °C g a f°, Fo , r * Un ® [ see Chinese Indigo by R. Fortune, 

■ft ^A - , Set. 34) urged the value of this plant 

W GHffith w V fi i b0ta r' Cal ’y. known to Europe through Dr. 

w. Uritntn, who found it in the Mishrni Hills, 5 

rU J : TiVii -l bove there are °tlier Indian plants known to yield the 
dye The hill tribes on the H im alaya extract indigo from s?v«al plants 

v;cinnl° re es P cc ! all y from Maisdenia tinctoria (the ryom of the Eastern di - 

s^S’ofTndto g Tl C ’T ad K r ln , JaVa M - P a "ifl°ra is cd.S as 

Londmcaj^is^cyanescens 0 '?/? is ° btained h ° m 

Indigo of ; r Isatls tlnc tona—the woad— yields the 

yield indigo. In Ill "?•' ’? " ram . P lant > Cicer arietinnm, 

the dye, and it is nrohnKlo y £ 0I ? UI ? ^nctorium is grown as a source of 
used.' The fruits of twnnrrt^D *? f tbe Himalayan species might be so 
which dyes th (inlet s K],„. ’ rce PoI yE°nums afford a pulpy substance 
Abies Webbiana afford - be,n £ s ff uee zcd, and the young cones of 

indigo. The troe?Sown C ^r S , P ?, rp,e , dye ’ v hicb is P robabl y a form <>* 
the Indigo-fir. tbe 11 tnbes of the Western Himalaya as 

the attention of planters!' ci, ~i°~y' c lding plants should commend itself to 

? R ?h P V N 7d° ° F CH,NA AN ’ P OTHER Routed Green Dyes, 
of iFBK.o'refertce Vas 

Indigo-green. Th.. shtrt be ZUSSTStf cfe 


For fuither information on the Indigo from Marsdenia. see Vol V 

29 A T , 

I. 306 


GREEN dyes 
306 














Dictionary of the Economic 



INDIGOFERA 

tinctoria. 


Commercial Indigo. 


GREEN DYES. 


Green Indigo 
Of China 

307 


green-indigo, which, in all probability, is not obtained from the Indigo 
plant at all; if, indeed, it can be accepted as anything more than a com¬ 
bination of two materials resulting in a green dye. This subject is, 
however, at present too little known to allow of ^ succinct review of the 
literature, and little more therefore can be here done than to furnish the 
reader with references to the chief works which treat of it. The writer, 
in his Calcutta International Exhibition Catalogue, referred to four re¬ 
puted Indian green dyes, viz., Baccaurea sapida, Gymnema tingens, 
Hedyotis capitellata, and Jatropha glandulifera. These will be found 
treated of in their respective places in this work. But the two former are 
affirmed to be used in conjunction with other substances, so that they may 
be set on one side. The two latter, on the other hand, are reputed to yield 
a green dye without the aid of any other dye-stuff. Gamble, and also 
Schlich, speak of Hedyotis as the Lepcha green dye. “ The green leaves 
are put into water and infused and the cloth to be dyed is steeped in the 
infusion.” Dr. Thomson, in the Journal of the Agri-Horticultural Society 
of India (1862), described the process of preparing the green dye from 
Jatropha, and it is somewhat remarkable that neither of these green dye- 
yielding plants have been subjected to fresh investigations, still less have 
they been put to any practical use. If it be the case that Jatropha glandu- 
lifera yields the dye said to have been prepared from it, an unlimited 
supply might be obtained in Bengal, since the plant is one of the most 
prevalent of roadside weeds. 

Subsequent to the appearance of the Catalogue cited above, the writer 
published in the Colonial and Indian Exhibition Catalogue an account of 
what promises to be another subject of future interesting investigation. 

A sample of Kampti green dye was procured, the plant from which it was 
said to have been obtained proving the common pulse Vigna Catiang, 
the Urohi of Assam. The leaves and twigs were reported to yield on decoc¬ 
tion a fluid which, with the fruits of Garcinia pedunculata, produced the 
green dye. The former may therefore, like Cicer (gram), afford a kind of 
indigo which, with the yellow from the Garcinia, would form green. In 
a recent communication, however, Mr. H. Z. Darrah (Director, Land 
Records and Agriculture, Assam) throws some doubt on the accuracy of 
the above information. He describes an Assam green prepared from 
rum- indigo with turmeric and the leaves of urohi mahorpat (? Vigna). 
He adds that the leaves of the common plum may be used in place of 
urohi; the plum referred to is probably Zizyphus, a plant allied to Rhamnus. 
Major Hannay (Note on the Dye-stuffs of Assam, Jour . Agri.-Horti . Soc . 
Ind ., VI. (Old series ), p . 6g) describes another Assam green prepared with 
r?m-indigo, the yellow employed being Mishmi-teet (Coptis Teeta). 
Throughout India, however, greens are produced with indigo and some 
vegetable yellow, so that little novelty exists in observations of that nature. 

In an account of the Resources of Pegu {Jour, Agri.-Hort . Soc., IX 
Sel. 54,) it is stated that the leaves of Photinia serratifolia (? a form of 
P. Notoniana, W. & A.) yield a green dye. The writer can find no con¬ 
firmation of this statement. Mason alludes to the above plant (on the 
authority of McClelland) as the donk-yat of the Burmese, but he de¬ 
scribes in another page a green dye as prepared by the Burmans from 
turmeric and the leaves of the soap-nut Acacia. In Volume II. (Old 
Scries), p. 251, mention is made by*Mr. A. H. Landers ( Vegetable and 
other Products of the Shan Country) of a green vegetable dye‘of a fading 
colour, w ? hich, he remarks, would no doubt be lasting with mordants. 

Turning now to the information available regarding the Green Indjgo 

China, Lo-kao , it may practically be only necessary to refer the reader 
to the interesting information on this subject that exists in the Journals 
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fi^\ h n A , g , r i'M 0rt T Ul c Ur t} S “ et y°] India - In Volume VIII., Old Series 'GREEN DYES. 
(1854), 23*., Mr. T. F. Henley addressed the Secretary of the SocieH* ! 

[“In Chi Fortune’s attention (duringhis contemplated 

China) should be directed towards investigating the source 
of he famed green-md'go Mr. Henley referred the Secretary to Mon¬ 
sieur Persozs account of the substance which had then onlv recently 

Acoovof M C pTP‘\ R endus . de V Academia des Sciences, October 1852). 

A copy of M. Persoz s memoir was furnished to Mr. Fortune alone with 

that'Ihe £, T pr^dfto^y'^fhe found I 
that the sceos of a cultivated along with a wild form of the plant were ! 

as descried ^liaChtere ^The'eS^M^VorT 86 ^ ! 

wrote, “ from the'seeds of the cultivated species which I have evaporated ! 
n paper, is yellowish in colour, while that from the wild kind is of" a our 

sea 

££ S “H. > *«#« otoinrf ftom K “ 

{ *>. further communication from Mr Fortune ic <Y ;., 0 1 , 

furnishes a passage from a letter received from Or. Lockhfrtfn jfch* 

and then washed off and sprinkled tton X arn several times in succession, ' 

Paper is pasted on light rereens Ind H t "' n E? per W , hen half dr >’’ thc 
produce is called Luk-kUn 1 j d thorou S w y exposed to the sun. The 
mixed with three parts of sub /", dye ' n ^ C cotton cloth with it ten parts are 
dye obtained “does P ° tas . h ? boi!in ? water.** The 

over other greens ” J 1 washing, watch gives it a superiority 

described the JM^UWiSnSllr^ H ead Gardener to the Society, 
of the Chinese green »*•<*£ 

(then Superintendent of the Roval Rotanir VDr. Thomson 

as a species of Rhamnus. R^rintinT^m plam 
and Transactions the Agri- Horticultural Society in^ \\ la - ce 'i,) cc, K7 0u rnal 

H “‘>»vs ^feS’Z£t^rrs£% 
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Dr. Lockhart. These are in subst.ance the same as briefly indicated 
above ; Dr. Lockhart appears thus to have sent the same information to 
both Fortune and HanbUry. 

In the Proceedings to Volume IX., the Society’s Gardener continued 
to report most favourably of the progress made with Mr. Fortune’s green 
dye plants, but the interest in them seems to have died out about the time 
a translation appeared (by Mr. H . Cdpe) of Monsieur Natalis Rondot’s 
most elaborate and instructive paper on “ The Green Dye of China, and 
Green Dyeing of the Chinese .” This will be found in Volume X., 275 
—336, and continued in Volume XI., 139—178. M. Rondot affirms 
that the first European mention of this green indigo occurr ed in 1845, but 
that the discovery of the properties of the dye only dates from 1852, vis., 
with the publication of Mons. J. Persoz's paper, ft was shown at the 
Exhibition at Turgot in 1846 both as a paint and as a green dye for silk, 
but only a passing notice was taken of it. According to the Rev. Mr, 
Edkins no mention is made of the dye in the Chinese and Japanese works 
earlier than the first decade of the present century. In Volume XL of the 
Journals, 171 — 178, will be found a co~mplete record of all the works 
that treat of the Green Indigo of China and the Green Dyeing of the 
Chinese, and although in D. Hanbury’s Science Papers and other modern 
works repeated mention is made of the dye, our knowledge of the sub¬ 
stance has not materially advanced. There seems no doubt, however, but 
that it is prepared from two species of Rhamnus (vis., R. davuricus, Pall., 
and R. tinctorius, Waldst. et Kit.). Although India possesses some eight 
indigenous species of Buckthorn none of them are reputed to yield dyes, 
nor apparently has any person ever thought of trying if they could be 
made to afford a green dye similar to that of China, a fact probably due 
to the advance made in the production of green dyes from coal-tar. It 
is significant, however, that a Zizyphus (a genus closely allied to Rhamnus) 
should in Assam be employed as an ingredient in the preparation of a 
green dye. Dr. D. Pram (A note on Lo-kao), Jour. Agri.-Hort. Soc., 
Ind. VI II. (Neve Series ), 278—281, reviews the present position of the bota¬ 
nical literature of the dye-yielding species of Rhamnus. He points out 
that, in the Flora of British India under “ D. dahuriens ” the plants de¬ 
scribed as R. globosus, Bunge , and R. virgatus, Roxb., have been included 
as synonyms. If this reduction be confirmed then India possesses one of 
the Chinese dye-yielding species. Dr. Prain, however, is disposed to 
regard the Roxburghian species as probably quite distinct from R. 
davuricus, Pall., in which case none of the dye-species occur in India. 
M. Michel, at Lyons, experimented with the bark of Rhamnus Cathar- 
ticus and prepared a green dye, which, while stated to be inferior to that 
obtained irom the Chinese species, confirmed the accuracy of the reports 
that had appeared regarding the Lo-kao. Charvin (in 1864) chemically 
prepared the Lo-kao from Rhamnus Catharticus and other species, and 
he sold the dye for 3 7s. a 3h, the true Chinese article having previously 
fetched 7 s. 6d. an ounce. Although a remarkably beautiful dye it is highly 
problematic if it will ever be able to find a place in the European markets 
in competition with Aldehyde green, gas green, Hofmann’s green, Paris 
green, and other such cheap colours prepared from coal-tar. The chances 
of such a trade are dependent, as indeed is the continuance of indigp, upon 
whether or not it can undersell the Aniline dyes. The Indian species 
are all temperate plants, and even if found to afford the dye could not be 
so easily grown on the plains of India as the more tropical Chinese species. 
Father Helot describes the preparation of the green dye thus : —The fresh 
bark of the species known in China as hong-pi-lo-chou is boiled with water 
and left standing in the liquid for two days : the preparation of the decoc- 
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tion from the other species pe-pi-lo-chou is continued for ten days. Each 
of the decoctions is used separately, and on each occasion lime water is 
added. The fabric is dipped in the former decoction seven to ten times 
and in the latter three times, but the fabric is allowed to dry between each 
immersion. The drying is effected on meadows where the cloth is spread 
out at about night-fall and left until noon of the next day. Only the side 
Of the fabric exposed to the sun becomes coloured, from which circum¬ 
stance it is inferred that sunlight is indispensable to the formation of Lo - 
kao. The process of preparing Lcr-kao as a pigment or dye-stuff (described 
above by Fortune) is thus quite different from the process of dyeirfg with 
the fresh barks as employed by the Chinese. In the former a fabric is 
used to remove the dye, the excess being brushed and washed off and 
then exposed to the sun on paper so as to cause the change necessary to 
its formation. In the latter the change effected by the sun takes place 
on the fabric, the exposed surface being dyed. In M. Michel’s experi¬ 
ments with Rhamnus Catharticus, as with the Chinese Rhamnus barks, 
the surface of the fabric exposed became green coloured, but if prepared 
Lo-kao be used as a dye both surfaces of the fabric are dyed, since the 
tinctorial agent employed has already been acted on by the sun. 

1 he berries of a species of Rhamnus are sold in Europe under the 
name of Persian Berries. These are largely used in calico-printing for 
steam-orange, olive, green, &c., and this dye exhibits certain actions 
Under the influence of light analogous to the reaction indicated above in 
the formation of Lo-kao. This is especially seen when copper sulphate 
has been used as a mordant. The olive colour imparted by the berries 
gradually becomes deeper in colour, but after twelve months’ exposure to 
light the olive green produced becomes as fast to light as vat indigo. These 
berries are obtained from several species of Rhamnus, wild or cultivated, 
in Franco, Spain, Italy', Turkey, the Levant, or Persia. In addition to 
the works named, the reader may consult the following Crookes, Dyeing 
and Calico-printing, 428 — 435 j Hummel, the Dyeing of Textile Fabrics, 
306 ; SpoKs' Encyclopedia ; Balfour, Cyclopedia; Linn. Soc. Journals, &c 

CHEMISTRY OF INDIGO. 

The Explanation of its Tinctorial Reactions. 

The Indigo of Commerce varies greatly in quality and purity, and its 
value, therefore, depends upon the proporiion of actual colouring matter 
contained. Thus good indigo, according to Mr. A. H. Allen, ranges from 
a out 4$. to 55. 6 d . per lb—the proportion of colouring matter being 
about 50 to 70 per cent. Good Kurpah (Cuddapah) ind'igo ranges from 
I s \ 9*7 to 3 s - 9 d. per lb, and usually contains 33 to 52 per cent, of 
nM? ri1 ^ rn ‘ u J er * P u dh is generally similar to Kurpah in price and rich- 
rmuVr T 1 J ava ln< Jigo contains from 60 to 80 per cent, of colouring 
qualities of innf«; ?eS pnce from to P s - There are many low 
times contains ^° r exam P* e > so-called “ Fig ” Indigo, which some- 
of the Drices and 9 ? er c . ent * CoIounn g matter. “From a list 

appears^that thr 1 Ilc lncss vai *i°us parcels of indigo sold in London, it 

U3 V all Y ^tch a higher price per unit of 
whole itVi r iv Fp f ntained than is the case with better kinds. On the 
tak en that the unit of colouring matter in indigo has a 

fnlnv Tl Va l Ue ° f abOUt ld * per or perhaps, more strictly, 15-12 
of a penny. There are many exceptions, however, as some dyers are will¬ 
ing to PAY rather more for a particular quality, which their experience or 
fancy leads them to prefer In some cases, certain dyers will consider 
that Oudh indigo gives the best results, and they will buy Oudh indigo 
only ; while others doing exactly the same kind of work, find that Oudh 
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will not answer their purpose,.and will u$e only Bengal indigo, and so on.” 
The dye-colouring matter of the commercial articles has been subjected to 
the most careful chemical analysis, and, as stated, has received the name of 
Indigotin. The commercial article contains, however, in addition the sub¬ 
stances known as indigo-red, indigo-brown, indigo-gluten, and a number 
of brown resinous products which have not as yet been fully determined. 
Without entering into the history of the development of our knowledge of 
Indigotin further than has already been indicated, it may suffice to state 
that its chemical composition is now accepted as being represented by the 
formula C 8 H 5 NO (-or C 16 H 10 N a O 2 ). It is insoluble in water, alcohol, 
ether, and essential oils, or in dilute" acids or alkalies hot or cold. But it 
is soluble in sulphuric acid forming what is known as Extract of Indigo 
or Sulphate of Indigo. Creosote, phenic acid, alcohol, fixed oils, and 
aniline, also dissolve small quantities at a boiling heat, but on cooling 
Indigotin is re-deposited : chlorine and hypchlorates destroy its blue colour. 
Crookes remarks on the insolubility of Indigotin as follows : — 

“ When finely pulverised indigotin is mixed with anhydrous acetic acid, 
and when a single drop of concentrated sulphuric acid is added, there is 
obtained a beautiful deep blue liquid, from which the indigotin is separa¬ 
ted unaltered on the addition of water. If the original acetic acid solution 
is applied to any woven tissue, and immediately afterwards washed in 
water, the tissue is dyed blue. It should be observed that this process is 
the only manner hitherto known in which indigotin , without being re¬ 
duced, is reproduced in its primitive state. Indigotin is a thoroughly neu¬ 
tral substance, void of taste and smell ; its specific gravity is 1*35. When 
decomposed by dry distillation indigotin yields, among other products, 
aniline. By oxidising agents, such as concentrated solution of chromic 
acid and chlorine, indigotin is converted, when water is simultaneously 
present, into a new substance, which differs from indigotin only by 
having one atom of oxygen more in its composition, and which is named 
Isatin” By the action of strong and hot nitric acid indigotin is converted 
into indigotiC' and picric acids, and in this reaction carbon is eliminated. 
But the most interesting, as it is the reaction on which the industrial usage 
of indigotin depends, is its property of combining with hydrogen to form a 
colourless substance, white-indigo, soluble in alkaline earths or alkalis, 
which is re-convertable into indigotin by oxidation through exposure 
to the air.” 
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The above phenomena, vulgarly called “reduction,” requires the hy- 
C,l [' 0 g ,( ; n ke in a nascent state. An agent which, in the presence of an 
alkali will decompose water, retaining the oxygen and liberating the 
hydrogen, is that employed. For this purpose ferrous sulphate or copperas 
and slaked lime are mixed in a large bath or “vat” with the indigo. 
1 ne indigo is first reduced to a fine powder with water and the contents of 
the vat are carefully stirred and then allowed to settle. The action of the 
lime is to form ferrous hydrates; this seizes the oxygen from the water and 
is thus converted into ferric hydrate, and hydrogen is liberated in the nas¬ 
cent state. The hydrogen unites with the indigotin or blue-indigq to 
form white-indigo and this becomes soluble in the presence of theexcess 
of lime. The liquid of Hie vat thus gradually gets discoloured to a pale 
yellow, and sulphate of lime is deposited. These reactions may be ex¬ 
pressed thus— 


, \ ^S0 4 Ferrous sulphate 4 Ca(OH), Lime = Ca SO* 
phate 4 - Fe (OH)* Ferrous hydrate. 
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II. 2 [ Fe (OH)o] Ferrous hydrate + 2 H 2 0 Water. = Fe 2 (O H) r METHODS OF 

Ferric hydrate + HV Hydrogen. 3 /S DYEING. 

III. 2 (QHsNO) Indigotin or blue-indigo 4 * H 2 Hydrogen=2 (C s H 6 Cotton Vats. 
NO) White-indigo. 

The order in* which the ingredients are generally added to the vat is to 
fill the vat with water and then to add first the ground indigo and milk of 
lime, and after these have been stirred about well to add the solution of 
ferrous sulphate. The mixture is systematically raked about at frequent 
intervals for 24 hours. 

I he above process, while perhaps the most rational chemically, is 
sometimes not followed, owing to the tendency of the fluid to thicken. 

To avoid this the ferrous sulphate and indigo are first added, and the 
milk of lime afterwards, and gradually, as required. Lime is preferred 
to caustic soda, because cotton is found to dye more rapidly and the 
film of calcium carbonate that forms on the surface of ’ the fluid prevents 
its oxidation into indigotin, I he reduction into white-indigo is known to 
be complete when numerous thick dark-blue veins appear on raking up 
the liquor and -the surface has become covered with a strong blue scum or 
flurry.. The liquid should then be clear, and of a brownish-amber 
colour; if greenish, undecomposed indigo is present and more ferrous sul¬ 
phate should be added. If very dark, more lime is required. 

The above is the usual vat preparation, but metal zinc may be employed 
to liberate the hydrogen r J 

Zn + H 2 O = Zn O = H 2 . 

The presence of lime and indigo are found to facilitate this decomposi¬ 
tion, the liberated hydrogen reducing the indigo. 

A hydro-sulphite vat may also be used : — 

o ■ . HfSpa + Zn =H 2 S 0 2 + ZnO 

oulphurous acid + Zinc — Hypo-sulphurous acid -f Zinc oxide. 

• ln P ract .\ ce Professor Hummel (Dyeing of Textile Fabrics) says the 
ls usually allowed to act upon concentrated solution of sodium Hydro¬ 
gen sulphite (bisulphite) instead of sulphurous acid, there being -produced 
a solution of sodium hydrogen hyposulphite and zinc sodium sulphite 

Zn + 3 hia H SO, = Na H S 0 2 + Zn Na, (SO,) 2 + H„ O. 

hypSsu'pM”™", bLt'prS'tto <* 


+ Na HO 
Caustic soda 


2(C a H, NO) + Na HSO, 

Indigotin Acid Sodium hyposulphite 
NO) 4- Na„ SO, 

White-indigo Disodium sulphite. 

solution of P r°educid e indL SOmeVV t at l iffi . cul j P ro . cess « b «t a concentrated 
charging or reolenishino-^f obta,ned which can be employed for 

““ ,or Ua •* 

The ahovp , Indigo Extract, or Saxony Blue. 
as remarked, the hyposu'lplfit l ^ osc . generally used with cotton, though, 
Instead of the va^process W? y a s ° be , em P ,o y cd with wool or silk, 
often dyed with what^s called Imipn?"” 3 fibres—wool, silk, &c.—are 
the action of strong sulphuric add ,W* V^ CT ° r I,,d1 ®.°-CaRMinb. By 
eotin-disvldhonii' arid "‘dtgottn is converted into soluble indt- 
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tinting. The colours are fugitive, but their ease of application is a 
great recommendation, and animal fibred may be dyed on being simply 
steeped in the slightly acidulated hot extract solution. The colour is 
much brighter than can be obtained from a vat-dye, bpt it does not stand 
milling. Silk to be dyed with the extract is sometimes mordanted with 
alum, in order, on the addition of cochineal, logwood, or orchil, to produce 
reddish shades—purples or violets. Indigo-carmine is produced by the 
addition of sodium sulphate. 

Fermentation Vats for Woollen and Silk Goods. 

Indtgotin is also applied to woollen goods by means of a vat contain¬ 
ing a special preparation of white-indigo. TheSe vats are prepared or 
“ set ” in various ways, but in all, the indigo is reduced in the presence of 
some organic substance such as woad, madder, molasses, bran, &c. The 
organic material undergoes fermentation when macerated in water with 
the application of heat. The hydrogen evolved by the fermentation 
transforms the indigotin , and this is dissolved in the vat by the addition 
of some alkali or alkaline carbonate. - . 

The Woad Vat .—' The woad plant itself, formerly.employed as a source of 
blue, is now used entirely as a fermentation- agent in the woollen vat, but it 
is probable that cabbage leaves might be equally serviceable. The vat is 
first partly filled with water, and crushed woad is then added, the whole 
being well stirred and the temperature raised to 50° or 6o° C. This tempera¬ 
ture is maintained from 24 to 30 hours; bran and madder are now added 
and half the total required quantity of lime. After being well stirred, the vat 
is covered over and left for 12 to 24 hours. By this time fermentation has 
been established, the surface of the fluid becomes covered with a coppery-blue 
scum, and on being stirred the liquor is seen to be of a greenish yellow colour, 
interspersed with blue veins of restored indigo. If the bottom of the vat be 
disturbed a froth will appear on the surface, and the sediment, if brought 
up, will smell sour. A piece of wool dipped in the bath and then ex¬ 
posed to the air is coloured blue. All these indications denote the favour¬ 
able progression of fermentation, and it now becomes necessary to keep 
the further stages under control. The remainder of the lime is added 
by degrees, vigorously stirring the contents of the vat all the while. In 
the course of 24 hours if the fermentation continues favourably, the vat will 
be ready for use. Too rapid fermentation is checked by the addition of 
lime, or if too slow it is accelerated by the addition of bran. The dyeing 
power of the vat is maintained by the daily addition of lime and bran and 
every other day of indigo. After three or four months, or when the vat 
sediment becomes bulky, no further additions are made, but the vat is used 
for lighter shades until its indigo is exhausted, when it has to be emptied 
out and a fresh vat started. 

The above account of a fermentation-vat has been compiled from 
Professor Hummel’s excellent work on the subject, and for fuller details 
and quantities of the ingredients the reader is referred to the original text. 

The Potash Vat, which contains indigo, madder, bran, and carbonate of 
potash, is not so liable to get out of order owing to its not containing so 
highly nitrogenous a substance as woad. It also dyes more rapidly and 
gives deeper though duller shades of blue. The colour does not come off 
so much on milling with soap and weak alkalis. It is, therefore, best 
adapted for very dark shades of navy blue and is better suited for'silk¬ 
dyeing than a vat containing lime. The best silk vat is, however, one in 
which indigo is reduced by powdered zinc and ammonia. 

The Soda , or German Vat contains indigo, bran (or treacle), carbonate 
of soda, and slaked lime. 
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The U'/itie Vat is used by dyers who have to resort to vat dyeing only 
occasionally. It contains stale urine, and common salt, heated for several 
hours up to 50° or 6o° C. Madder is then added and indigo, fermentation 
being allowed to proceed as before until white-indigo is produced. 

Native Vats, or the processes of reducing indigo pursued by 

THE PEOPLE OF INDIA. 

Though crude in comparison with the vats prepared in Europe, the 
native dyers of India are fully aware of most of the processes of rendering 
indigo soluble, and in fixing it by making it again insoluble within the 
tissue of the fabric. The vat most generally preferred, however, is a fer¬ 
mentation-vat. A pound of powdered indigo is soaked with three pounds 
of lime and four pounds of impure carbonate of soda in water; four ounces 
of sugar are added. If fermentation does not commence in seven or eight 
hours, more lime and sugar are added, and if the weather be cold the vat 
is heated to encourage the fermentation. When the reduction has taken 
place the vat is used in the ordinary manner ( Buck , Dyes and Tans of 
North - Western Provinces). 

In the Nasik Gazetteer an interesting account of indigo-dyein^, as 
practised in Bombay, will be found. “ To prepare the solution of indigo 
the dyers have two vats a salt vat, khara pip s for dyeing cotton, in which 
poor indigo, and a sweet vat, mitha pip , for silk, in which good indigo, is 
used. I he vat employed is an open-topped wooden barrel or earthen 
vessel sunk in the ground, and large enough to hold 300 gallons of water. 

The Salt Vat.- About 150 gallons of water are thrown into the vat. To 
this is added 81 b impure carbonate of soda (sajiklidr), and 4ft) of lime. The 
mixture is stirred well and allowed to stand over-night, while sib of indigo 
are left soaking in a separate dish of water. Next morning'the indi^is 
reduced to a paste by being worked in a stone trough, the operator’s hand 
being covered by a cloth. The indigo is then thrown into the vat and 
well stirred for two or three hours, the stirring being repeated at night- 

tall when other sib of indigo paste is thrown into the vat. On the third 
day a copper pot of about ten gallons capacity is filled with sediment 
trorn an old vat and the sediment thrown into the new vab the mixture 
being again stirred and the vat securely closed. If there is no old’sedi- 

u p ,° und . soflime}two P ounds of dates, and ten pounds of water are 

oiled till the mixture becomes yellow. This hot preparation is thrown into 
the yat as it is being stirred in place of sediment from an old vat. On the 
Y at mixture is yellow, and, when stirred, gives off foam. The 
nrenn r H u ? oam ' ndlcates whether or not the vat has been successfully 
fo coW'nn nJ CO ,eCU f,’ m . adc > nt0 ba!ls » a " d dried, and proves useful 
reddish rh P P 1 h f S t, Whe l e h ° dy ° ha , s not tal<cn uniforml y. If the foam be 
of soda should L h3 L b ^ en ■r 0rreCtly P re P ar ed; if white 3 Ib of carbonate 

of dates shoL1d b hp dd ^ 5 / 'f.' rntates t he skin > clots ’ or is oily, about 4 Ih 
d a y ShOU ' d be added - * he vat should be ready for use on the fifth 

in the b-frre^ iflfr7k OT this purpose 120 gallons of water should be placed 
IhridJ", ’ mi lk« v», kept covered for 

should he added and th* 4 &. carbonate of soda and 2lb of lime 

the proportions of lime and s^a™^^ ffthis 
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be not attended to the indigo rots, has an offensive smell, and is unfit for 
dyeing (Dr. Ndray an Doji, Dyeing in Western India , 2j). 

In Bengal sugar is used in only one or two districts as the fermenta¬ 
tion agent. In Darjeeling the refuse, water obtained in washing sheep 
is employed in the vat. In Rajshahi district the twigs of Morinda 
tinctoria are added to the vat, apparently much after the same manner as 
madder is employed in Europe. In Malda the seeds of Cassia Tora are 
added to the vat. This subject has been alluded to aboVe in connection 
with the manufacture of Indigo in South India and is apparently of much 
interest, since the employment of these seeds is so widely known. For a 
similar purpose apparently the seeds of a plant known as ichi-bichi are 
used in Chittagong ( Dr. McCann , Dyes and Tans of Bengal). 


Indigo-Dyeing 
and Calico- 
Printing, 

3x9 




Indigo-Dyeing and Calico-Printing. 

The principle of indigo-dyeing has been indicated by the foregoing 
remarks regarding the chemistry of the drug, and the formation of dye-vats. 
The fabric or yarn is immersed in the reduced indigo solution for the required 
number of times until the texture of the substance has been impregnated 
with a sufficient amount of white-indigo. Care must be taken not to bring 
the fabric or yarn above the surface of the vat when “hawking” it in the 
fluid, nor of course should it be allowed to touch the sediment. If raised 
above the surface, it will be at once oxidised and the portions so acted upon 
will receive a different colour from the rest. Cloth dyes best in a vat in 
which moderate fermentation is preserved. After the necessary degree of 
immersion the fabric is hung up to drain, and is thereby exposed to the air, 
when the oxygen combines with the excess hydrogen to form water, and 
this evaporates away, leaving the insoluble particles of indigoiin in the 
interior of each filament of the texture. If the exact shade has not been 
obtained the process is repeated. The greatest difficulty is in regulating 
the fermentation bath, ana considerable experience is required to know 
when it is right. Woollen materials should be first boiled well in water, 
then plunged into tepid water, and squeezed before being entered in the 
indigo vat. They should never be allowed to lie in heaps after boiling, 
since this would cause unequal dyeing. The boiling serves the double 
purpose of allowing the damp fabric to dye evenly and prevents the ad¬ 
mission into the vat of too much air which would oxidise the indigo-white. 
Before beginning to dye, the blue scum should be taken off the surface of 
the liquor of the va.t ; otherwise spots will be given to the parts of the tex¬ 
ture coming first in contact. After dyeing, the fabric should be rinsed in 
acidulated water and washed thoroughly. In order to remove every trace 
of loosely adhering indigo, a good milling with soap and fuller’s earth is 
given, so that the finished piece will not colour a white handkerchief when 
rubbed on its surface. If it be desired to make the colour extra fast the 
fabric should be boiled in a solution of alum or bichromate of potash and 
tartaric acid. Some dyers also regard a boiling of the dyed goods in 
barwood, sanderswood, or camwood as necessary to completely fix the 
colour and to secure its being fast in light. Steaming makes the colour a 
little violet, but faster against light. 

Calicoes, after leaving the vat, are first rinsed in cold water, to remove 
the loose lime and indigo adhering mechanically, and then in dilute sul¬ 
phuric acid to dissolve off the calcium carbonate. They are afterwards 
washed in water and dried, and thus a uniform blue colour of any re¬ 
quired shade may be produced. Cotton fabrics are also dyed with indigo by 
printing or pencilling white-indigo upon the surface. The alkali employed 
1 _ f d >' e solution is washed out as soon as the indigogen has 
jeen absorbed by the tissue and the oxidation produced by washing trans- 
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and a strong reducing metallic oxide (commonly hydrated -protoxide*of Indigo-dyeln.•• 
tin;, a too rapid oxidation of the white-indigo being prevented. The paste and Calico-"* 
is printed on the fabric which is then passed through an alkali bath of Minting, 
lime-water or soda solution. The alkali replaces the oxide of tin, forming 
a soluble combination of white-indigo, which penetrates and is fixed by 
oxidation. “ China-blue ’ prints are somewhat similar. Indigo previously 
pulverised is printed on the tissue and the fabric placed under the influence 
ot reducing agents; when absorbed the white-indigo is oxidised. But 
parti-coloured goods may be produced having a blue ground colour by 
either of two processes technically known as resist and discharge. In the 
ormer the fabric, prior to immersion in the indigo vat, is printed with a 
substance which, either chemically or mechanically, prevents the indigogen 
penetrating into the fabric. After being dyed blue on the exposed parts 
the resist is washed off and the white patches printed with any other 
SEE £ .Tl - In . the Iatter Process (discharge) the indigothi oi the 
Z ff bnc 13 remov( r d by chemical agents which are printed 

in the desired pattern. The mechanical resists, generally used, are wax 

South Tndtp a ,- 1 T h /i fter j tb u manne . r in which the Palampur calicoes of 
apent^^nrt. = d ^f d) r and the ch f™ cal resisfs are powerfully oxidising 
gents, such as salts of cupper or bichloride of mercury, which convert the 
indtgogen of the vat, coming in contact with the printed portions, into 
* 1 * W i' Cb u S de P° slted mechanically on the surface, instead of being 
Sound and >hl he f f bStanCe ° Ulc , fabric - ^sists printed on a blu! 

IhadSof bfue h tST' a f“ n plung . ed " lto the vat results in a Pattern in 
do not L b L d * S t har &\ s are ,n man y respects inconvenient, as they 

not give sharp prints and very strong vats are required to prevent 

wed ” g Red 5ru«iate C,d f 18 ‘ he , best / ischar ge. but chromate of lead is often 
charge tofndTgo 15 8 and . caustic soda a >^ form a useful dis- 

ihrf ectS '~ A ^ fermentation-vats are subject to derangements by which 
they become more or less useless. Deficiency of lime is the most common 

nnt.m’S’f fermentat | on being thus unchecked and altowed to proceed 
until the liquor 's useless. This may be recognised by the scum P dTsap- 

odour^’Th 6 ,C ! U ° r becoming muddy, and the escape 5 ^ of a disagreeable 
°, d ° u , r ' Thc ; only remedy is to heat .he vat to po’C. and add lime If 

d4t e \cc°ordin?to h p^ entat i? n the P ,oparation is uselcss ' Another 
Ti, . . 1 e g to professor Hummel, is too rapid working of the vat 

The third'defecHs^oo^rrmrh ^ ^ tv, U °^ §« ves an amnr >oniacal odour, 
the liquor becom J of . d Tu The ' nd 'go-white is precipitated and 
the scum disappear f l co ' our > " hde the healthy odour and 

tion of a lit ii P f™' If noticcci in time this may be corrected by the addi- 

lime in an insoluble condition? 46 ° F dllUtC Sulphuric acid to precipitate the 


form s the dye into its insoluble form, thus exhibiting the patterns printed. METHODS OF 
bast-blue prints are obtained by precipitating from a paste of indigo DYEING, 
and a stronsr reducing metallic. oviHc . .. . . 
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It; TRADE in indigo. 

Indigo furthei P back n than Sa one t ? endeavour to carry the modern trade in 
Great Britain w^e? in ,X loe W* , Tbe total sports into 

nished 161,216; the West’° f W1 ‘u b tb , e of America fur- 

128,640; Flanders (Austrian) ?S otI^P ? ntls .' C ontinental Colonies 
(including, of course, India) Irelm^fi 5 ,, Portu ,S al ?7>3<’8 ; Asia 25,535 
following, the importeT28? 1 J*^ 3 ' A and S P a ' a 200 h. Inthe yefr 
States Sf America 518,080; The WeS itZ C °''") butlng 03,047 /the 
ten Holland. Fro,',, that ,ear,!« Bri.i.h lS £3 
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till 1788, they attained the magnitude of 2,096,911!}), of which Asia furnished 
622,691 lb; the States of America 1,060,164; Spain 204,461, and the 
West Indies 94,550!!). In 1795' they amounted to 4,368,027!)), of which 
Bengal furnished 2,955,862!!). In a Despatch, dated 1792, the Board of 
Directors congratulated the Indian Government, that, as the British 
imports of Bengal Indigo increased, those from the Spanish and French 
colonies declined, while at the same time a large export trade from Great 
Britain to the Continent had been established. In 1790 the re-export 
trade amounted to close on a million pounds of the dye. 

It may thus be said that in less than 20 years, from the date of their 
first effort, the East India Company, by the enlightened action they took, 
completely restored to India its indigo industry. It is also noteworthy that 
whereas the total imports of indigo into Great Britain were in 1782 less than 
half a million pounds, the production of a superior quality at a cheap rate, 
in Bengal, had so increased the demand that ten years later Great Britain 
alone received over four million pounds. This brilliant result is fully borne 
out by the statistics of the present indigo trade. The French and Spanish 
manufacturers have practically ceased to exist. In 1888 the United 
States of America furnished Great Britain with 123 cwt.; Central America 
with 6,769 cwt., and Holland gave to England a small amount, derived 
most probably from Java mainly. With the single Dutch exception, how¬ 
ever, the other European nations that are annually shown as participating 
in the British supply may be viewed as re-exporting Indian Indigo. 
Practically nine-tenths of the Indigo trade is now Indian. Thus, for ex¬ 
ample, out of a total of 78,128 cwt. (8, 750,3361b) of indigo, imported by Great 
Britain last year (i 8 S 3 ), India furnished 69,416 cwt. The Philippine 
Islands produce a small amount, but their trade does not appear to 
expand. It is doubtful how far any other country (except perhaps 
China) could ever compete with India. We possess a complete mono¬ 
poly, and prices are not governed by competition with other produc¬ 
ing countries, but by the caprice of demand or fashion and the uncertainty 
of the Indian supply. It is very generally admitted that few crops are 
more precarious. Too much or too little rain is equally destructive, and 
it is impossible to guarantee the quality that can be produced, still less 
to secure uniformity and continuity of a particular kind from a given 
factory. It accordingly follows that prices are governed to a large extent 
by internal rather than external circumstances, and they may he said to 
fluctuate annually.by supply and demand, and from day to day by the 
quality brought into*the markets. A certain percentage of inferior native- 
made indigo or of the adulterated article has come to be a recognised 
factor in governing prices; but, apart from such considerations, the dye 
property of the produce of even the best and most carefullv superintended 
factories is by no means constant. This fact renders it often extremely 
difficult to draw comparisons between the returns of Indigo trade year by 
year, or month by month. At the same time other difficulties also exist. 
Until comparatively recent times it was customary to give the trade 
returns of Indigo in pounds The foreign trade is at the present time 
expressed in cwts., the railway, road, and river traffic in maunds of 82lb, 
mostly gross weight, and the commercial statistics in factory maunds of 
74ft 10 oz., net weight of indigo. In the following tables an effort has 
been made to facilitate comparison between the official and commercial 
returns by expressing quantities in pounds, but a constant error in all. 
such statistics, when dealing with one year as compared with another, 
exists in the fact that the official ^ear extends from 1st April to 31st 
March, the commercial Indigo year from 1st October to 30th September. 
I his is the more serious, since the indigo sales, in Bengal, last only for four 
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months, vis., November to February; though it is lessened by the fact 
that the whole of the indigo intended for the foreign markets has left India 
by the end of March. The foreign transactions of each official year would, 
therefore, nearly correspond to the commercial returns, but the internal 
trade of the official year would seriously overlap the commercial. The 
most important error, however, lies in the fact of Government figures being 
the gross weight of cases containing indigo, while the commercial are for net 
weights of actual indigo. It would, in fact, be a safer mode of comparison, 
therefore, to take the Government gross maund of 82lb as corresponding 
to the commercial net weight in factory maunds of 74-fib— the difference 
being the weight of packages, &c., but merchants put down the difference 
in the two returns as equal to 25 per cent. While bearing in mind these 
sources of error, an average of several years would give a fairly trustworthy 
mode of estimation, more so at all events than the actual figures for the 
indigo trade of any one year. 

In 1813 Milburn stated that the European demand for indigo amount¬ 
ed to three million pounds, but that, if required, Bengal alone might furnish 
five times that amount. It is somewhat significant that the Indian pro¬ 
duction is today a little over its prophesied possibilities. The average 
annual exports of indigo from all India during the past ten years have 
been 134,798 cwt. (15,097,3761b). According to Messrs. Thomas & Co.’s 
annual statement of “ Indigo Averages ” the production (during the past 
ten years) for Lower Bengal, Behar (Tirhut, &c.), Benares, and Doab 
(North-Western Provinces), has been 9,881,1631b, or during the past three 
years 9,813,187!!). In the official returns of Bengal a certain amount of 
indigo is recorded as brought from the Panjdb, Rajputana, the Central 
Provinces, Assam and Madras, which apparently Messrs. Thomas &: Co. 
do not take into consideration. These sources of supply increase slightly 
the returns for Bengal, but there exists a sufficient correspondence in the 
commercial and official statistics to confirm the accuracy of both. Accord¬ 
ing to the official returns of Bengal the production plus' the imports have 
averaged 9,857,7451b, during the past three years. At the same time all 
exports, whether by land or sea, have averaged 9460,8781b, thus leaving a 
balance of 396,857^1 in stock or available for local consumption. ' It seems 
probable that the Bengal local consumption averages from 250,0008) to 
4oo,ooolb annually. A similar analysis might be worked out for Madras, 
but it is believecl the figures of trade in the tour tables here given will con¬ 
vey a sufficiently comprehensive idea of the Indian indigo trade. It may, 
however, be remarked that the growth of the Madras indigo trade is the 
most characteristic modern feature of the Indian industry. The Bengal pro¬ 
duction has fluctuated within more or less fixed limits, but that of Madras 
has steadily improved fur the past thirty or forty years, and has attained a 
proportion which could scarcely have been anticipated by the pioneers of 
ioVeftur 1 °* a - l !? e be £ innin £ of the Present century, laboured untiringly 
sterlfnor t‘ S "* f n 0 l . ndustr y which is now annually worth 2} million pounds 
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Table No. 1. 

The following table gives the production of Indigo for the past ten years as recorded by the Calcutta Merchants (compiled 
fror Messrs* Thomas (St CoJs Annual Statement of “Averages”), The figures are those of net weights in maunds of 


CO 

£ 74 % ft. 


Year. 

Lower Bengal. 

Behar, i.e 
Tirhut, 
Champaran. 

Benares, i.e, 9 
Goruckpore, 
Shahabad, Jaun- 

Doab. 

Total in Factory 
Maunds of 741 b 

Total in lb. 



Chuprah, &c. 

pore, Allahabad. 


10 oz. 


1879 . 

14*535 

28,387 

8,696 

21,510 

73,128 

5*457*177 

18S0 . 

23>490 

66,390 

10,830 

35,490 

136,200 

10,163,925 

1S81. 

17*425 

5 S,o 62 

14»4S4 

45*434 

135,405 

10,104,59s 

1882. 

18,957 

58,569 

i5*7io 

57,042 

150,278 

11,214,495 

1883 •••••• 

17,206 

58,748 

18,648 

64,786 

159*388 

ii,894*3 2 9 

1SS4 •••••• 

19,668 

62,038 

25,141 

59,660 

166,507 

12,425,584 

xSSs ...... 

19,829 

51*887 

13*450 

23,526 

108,692 

8 , 111,140 

18S6 ...... 

23*353 

66,080 

u*574 

30,254 

131,261 

9,795,352 

1887 • • • « * • 

21,700 

67,800 

14*750 

27,250 

131*500 5 

9 , 813,187 

I8S8 •••«.. 

• 22,780 

69*585 

12,265 

27,120 

131*750 

9,831,843 

Average production for rMds. 

1 9>894 

58,754 

14,554 

39,207 

132,409 

9,881,021 

each of above years. 

1,484*590 

4 * 384*5 1 7 

1,086,092 

2,925,S22 

Averages for all 

f 






the Provinces 

Average per lb. 

Highest average prices for past 10 


263-14 


227*2 

here dealt with. 

years pei factory maund . R 

2S9-12 

233-2 

253-7 

3*5*9 

Lowest average price for past 10 
years per factory maund . R 

197-2 

192-8 

173-3 

180-4 

CO 

2 - 7-0 

Average of all prices for each Prov¬ 




195-0 

220*0 

2-15-0 

ince per factory maund . R 

239-5 

234-2 

214*0 
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Table No, II. 


Analysis of Bengal Trad, in Indigo during the past three y^ars derived from all available Official Returns—the maunds being 
" mostly ( though not invariably) gross weight of 82 lb. 


Routes. 


1. By East Indian Railway 


Mds. 
ft 

1 Mds 

2 . By Eastern Bengal State Railway ^ 

3. By Inland Steamer . . .j ds * 

Mds. 
ft 

Mds. 


4. By Boat 

5. By Road 

6 . By Sea— 

(a) Coastwise 

(b) Foreign 


f Cwt. 
. (Cwt. 

*1ft 


Total ft 


So Balance over exports left in Bengal 


Cf> 

T 3 

4 * 


Imports and Production. 


1885-86. 


90,833 

7,448,306 

9,642 

790,644 


3 >i 73 

260,186 

21 

1,722 

258 

28,596 

8 

896 


3 , 530,350 


1886-87. 


1,13,767 

9,328,894 

8,953 

734,556 

461 

37,802 

1,878 

153,996 


401 

44,912 

45 

5,040 


10,305,200 


402,086 ft 


1887-88. 


1,13,638 

9 , 3 * 8 , 3 16 . 

1 1,646 
954,972 
5 i 5 
42,230 
3 , 9 oo 
319,800 


839 

93,968 

75 

8,400 


10,737,686 


880,640 ft 


Exports and Consumption. 


1885-86. 


355 

70,110 

21 

1,722 


138 

I1 , 3 1 6 


135 
15,120 
76,109 
8,524,208 


8,622,476 


Exports ex¬ 
ceeded the im¬ 
ports by 
92,120 ft 
thus drawing 
on old stocks. 


1886-87. 


196 

16,072 

177 

I 4 , 5 M 

16 

1,312 

232 

19,024 


25 

2,800 

87,941 

9 , 849,392 


9 , 903,”4 


1887-8S. 


447 

36,654 

33s 

27,716 
1 6 
1,312 
90 
7.380 


22 

2,464 

87,335 

9,781,520 


9,857,046 
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In the Bengal Report of 1887-88 on the Internal Trade (River, Rail, 
and Road) it is stated that the following were the sources from which 
Calcutta derived its indigo:— 



on 

00 

• 

00 

p\ 

1886-87. 

1887-88. 


Maunds. 

Maunds. ^ 

Maunds. 

Behar . 

59 > 48 i 

73.798 

7 i *457 

North-West Provinces 
and Oudh. 

30*580 

39*194 

40*522 

Bengal . ♦ 

13*423 

11*871 

16,664 

Other places . . 

54<5 

808 

2,296 

Total 

1,04,030 

1,25,671 

i» 30*939 


“The increase in the imports noticed in the last report was fully main¬ 
tained, and still further extended during the year 1887-88. According to 
the customs return the price of indigo averaged R231 per maund, against 
R219 per maund in the previous year. It instated that higher prices were 
obtained in Calcutta in consequence of stocks in London having been 
reduced by increased consumption in Europe and America.“ With 
regard to the North-West, the cultivation was considerably more than 
last year, but the produce is said to have been very poor. As regards 
Bengal, the only districts where the outturn is shown to have been appre¬ 
ciably more than in the preceding year were Jessore and Rajshahye. In 
Jessore the quantity manufactured was 2,762 maunds, against 1,339 
maunds in the previous year. The price varied from R190 to R222 per 
maund, while in the previous year it varied from R190 to R207. The 
outturn in the Rajshahye District amounted to 1,165 maunds, against 848 
maunds in 1886-87. ” “The Indigo industry is said to be increasing and 
doing very well in the Patna Division; but in the Bhagulpore Division the 
season’s crop suffered to a certain extent by bad distribution of rain.” 

The Director of Land Records and Agriculture of the North-West 
Provinces and Oudh furnishes the following information regarding the 
indigo produced in these provinces during the past five years : — 


Year, 

Area in 
acres. 

Total 
exports in 
maunds of 

7 A Sib. 

Total 
exports in 
lb. 

Exports to 
Calcutta 
in maunds 
of 74|lb, 

Exports 
to Calcutta 
in lb. 

1884- 85 . , . , 

1885- 86 .... 

1886- 87 .... 

1887- 88 .... 

1888.89 .... 

Average for past five years 

565.733 

478,219 

290,070 

317,179 

336 * 5 S 6 

397,557 

78,474 

37/068 

42,947 

43*576 

39*746 

48,362 

5,856,122 

2,766,199 

3,204,920 

3 * 251,859 

2,966,045 

3,609,029 

71,861 

30,580 

39*193 

40,522 

37*199 

43*871 

5,362,627 
2,282,032 
2 * 924*777 
3 , 023,954 
2 , 775,975 
3 * 273*873 

- s 


In the following table the exports from India are given, Bengal indigo 
thus including the above quantities from the North-West Provinces as well 
as smaller amounts from the Panjdb, Central Provinces, and Assam. 
Taking the returns of Foreign exports as approximately representing iche 
Bengal trade, on an average Bengal itself contributes 6,500,0001b, and 
the North-West Provinces 3,200,0001b, the balance being derived from the 
other provinces named above. 
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Table No. IV. 

The following analysis of the Foreign Exports of Indigo from India 
in 1887-88 exhibits the countries to which consigned, and in the previous 
table will be found the share of these exports taken by each Presidency 


Countries to which exported. 


I United Kingdom 
Austria 
j Belgium 
France 
Germany 
Greece 
Italy 
Malta 
Russia 

Turkey in Europe 

United States 
Aden , 

Arabia 

China— Hong-kong 
Persia 

Straits Settlements 
Turkey in Asia 
Australia 
Other Countries 


Total 


uv Cwt. 

Value in 
Rupees. 

56,gS6 

*04,34,982 

11,780 

35,70,817 

208 

69,610 

17,406 

49,76,119 

6,392 

20,24,29* 

145 

38,857 

U533 

4,57,oi3 

205 

45 ,S 3 * 

1,668 

5,*3,964 

222 

50,770 

13,154 

29,49,421 

21,350 

7 1 >33,493 

18 

2,487 

404 

52,234 

73 

21,861 

7,98,7 2 3 

5,229 

5 

1,625 

2,841 

7,58,833 

«3 

3 , 5 oo 

12 

2,063 

*39,644 

3,89.06,494 


Table No. V. 

Thf^frlir™^° rtS * nto I n dia °f Foreign Indigo are somewhat remarkable. 
1887-88 j~' n ^ ma y £ lven as an analysis of the transactions in 


Exported from 

Cwt. 

Value in 
Rupees. 

Imported by 

Cwt. 

Value in 
Rupees. 

! United Kingdom 
China—Hong-kong . 
Straits Settlements . 
Other Countries 

*43 

72 

1,259 

4 

27.433 

16,785 

12.756 

580 

Bengal . , 

Bombay . 
Madras . 
Burma . 

75 

76 

68 

*,259 

* 7 , 3 *o 

12,718 

14,800 

*2,73* 

Total 

1,478 

57,559 


1,478 

57,559 


“* clothes, and dost,loss also by®S ofnsi ^id™"! ** ***« 

Inter.Provincial and Trans-Frontier Trade » Indigo. 

Indi^rade^f' Calfutta frl T'" b ! ? found a balance sheet for the 
foreign marLf trndL^^T 1 ' ? ndl ff° Em P°num. The coastwise and 
railvlf vs and nn th t , here glven > as also the internal trade carried by 
roads nvers. Of the general inter-provincial 

0 <16 cwt vtdnpd lf o y be 631(1 ^ lhe total Imports were, in 1887-88, 
’ " ‘ ' E 13,47,292. Out of that amount Bombay received 
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8,483 cwt., ami Bengal 839 cwt. The coatwise Exports during the same 
CW i at Rl2 ’ 6 9 ’ 3 ° 5 - Of these exports Sind con- 

Rnmhf 8 : 47 J 7 ,u’ a , nd Madras I,0 3 ®> the bulk of the former going to 
Bombay and of the latter to Bengal. The railwav-borne trade showed 

coaJt^wi ? se" Th^fntaf- 10nS ,° f a " GVen much lar & er amount than the 
cwf <4;n4 r. ; werc «» 5«3 cwt. and the exports 46,681 

cwt. Sind (including Karachi) received from the Panjab, for example 

cwt° 3 The Ail , g f dreW f - r °r the N orth-Western Provinces 27,235 
wTtbln^ 6 !, y r urns 0 , f ,nd,g ° conve .ved from district to district 
within each province was also very considerable, amounting to 00 -,,r 
cwt. A very large trade is also conducted by road and river andAAr- 
bapsa consld . erable annual production is consumed by the local dvers 

wheS produced.® ^ ° arned ° fficial since consumed 

The trans-frontier trade is of some importance : the exports avc-ram? in 

ruDees C °nfH n ^ lakhs of ru Pces, and the imports fiveAr six thousand 
rupees Of the exports across the frontier, the Panjab last year sent ^ 016 

^ thit^nt a K R3 ^ 27S, a° f p W - hich Kabul alone received more t’l?in 
of the dye ° ’ K h a " d Ba]aUr each lakin S about R 4 °>ooo worth 

statemenl’AfTA practical,y im P ossiblc to arrive at an absolutely definite 
statement of the production and consumption of indigo in India 7 A verv 

P robabi y. Produced by primitive manufacturers and used 
ofAni r dyerS of . wh,ch nothing can be learned. The movements 
other * fr °,T P rovlnce \° province both by sea and land overlap each 

Calcutta toAhe provLts ‘ofUp^India orin'Jhe'trans^ront^ 8 *°™ 
>n marine, rail, road, and river returns. The laAe Ail lAAl ^ 

ta; 

Inga dulcis, see Pithecolobium dttlce, Benth. ; Vol. V. 

v • AND MARKING NUTS. 

usual process beingu? mix'some^stA Nat j ves . of India in making ink, the 
balans with one of the^on sahs o S, asgallf or myrS 

and gum arable is, however ™„i J- \ S ; , The charcoal of rice with lac 

flfirT l Pre P are the ink they uce 3 roni ln i a Mad M S ’ i and tbe Muhammadans 
juicejof the aloe. The foIlow^nTaro tL T P ‘ b,ack > & um arabic, and the 
juncts in the formation of inks •— th plants specially mentioned as ad- 

(1) Alnus nepalensis, D. Don. Bark forme • 

inks. arK lorms an ingredient in native red 

(2) Cordia Myxa, Linn . 

marking nut, though its colour tsVss 6 eAd^ ' S u . Sed as a 

Seraecarpus. s ess en during than that from 

“ XK. F ™“* >» r E0'y employed i„ maUin6 
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Insects, Spiders, &c. 


(4) Semecarpus Anacardium, Linn . f. The Marking Nut is used by 

all the Indian washermen to mark the linen given them to wash. 
The juice of the unripe pericarp with lime forms the ink, but as it 
is apt to cause severe inflammation it has to be used with caution. 
Without the addition of lime it is often employed as ordinary 
writing ink. 

(5) Terminalia belerica and Chebula, the unripe fruits of either species, 

or indeed of any Terminalia, is combined with iron in making ink. 

(6) In schools, and even by the village merchant, black boards are em¬ 

ployed, the ink being a white soft clay mixed with water and 
applied with a reed. 

INSECTS, SPIDERS, &c. 

Insects. With the exception of the silk-worm, the bee, the cochineal, and 
lac, and the gall-forming insects, the Insect A are not of very great eco¬ 
nomic importance. They belong to the great sub-kingdom of Arthropoda 
or Articulata, which by modern zoologists is divided into two sections — 
water breathing and air breathing. The former corresponds to the class 
Crustacea, while the latter comprises the classes Arachnida (Spiders, 
Scorpions, and Mites). Myriapoda (Centipedes and Millipedes), and In- 
secta (insects proper or articulated animals with three pairs of legs, borne 
on the thorax). The Insecta are referred to three divisions — Ametabola, 
Hemimetabola, and Holometabola, according as they attain theadultcon- 
dition without passing through a metamorphosis, or have an incomplete 
or a complete metamorphosis. The insects of the first division are para¬ 
sites on man and animals. The second division comprises three orders— 
the Hemiptera, Orthoptera, and Neuroptera. The Hemiptera are para¬ 
sitic on plants and animals such as the Plant-lice (Aphides), Field-bug 
(Pentatoma), the Cochineal, Lac, and Wax-forming Insects (Cocci), &c. 
To this order belong some of the gall-producing insects such as those on 
the lime leaves and the petioles of the poplar. Chinese galls of commerce 
are stated to be produced by Aphis chinensis (on Rhus semialata) and the 
Pistacia galls are known to be formed by Hemipterous insects. The 
Orthoptera includes the Crickets, Grasshoppers, Locusts, Cockroaches, 
&c. Although some of these are eaten by man, interest in them is more 
connected with the destruction they often effect to crops. The Migratory 
Locusts (Acrydium migratorium) of Africa and Southern Asia causes de¬ 
struction against which human ingenuity has practically proved powerless. 
The Neuroptera are the Dragon-flies, Caddis-flies, May-flies, the Ant- 
lion, and Termites. The last mentioned, the white-ants, are, in most 
parts of India, highly destructive to timber. They live in communities 
like the Bee and the true Ant (see Hymenoptera), but the workers are in¬ 
dividuals of no fully developed sex, whereas among the ants they are un¬ 
developed females; on emergence from the egg the young termite does 
not pass through a quiescent stage. 

The third division Holometaboh includes all the insects that pass through 
a complete metamorphosis, i.n,, they exist in a larva stage between 
the egg and the perfect condition. The orders embraced by this division 
are Aphaniptera—the Flea and the Chigoe, Diptera (one of the largest 
orders of Insecta embracing the House-flies and Flesh-flies, Gnats* Forest- 
flies, Crane-flies, Gad-flies, &c.; Lepidoptera—the Butterflies and Moths, 
the most beautiful and, as embracing the silk-worm, the most useful of all 
insects; Hymenoptera—the Bees, Wasps, Ants, Ichneumons, Saw-flies, 
&c.; Strepsiptera, an order of small parasitic insects found on bees and 
other Hymenoptera; and lastly, the Coleoptera or Beetles. 
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the^lleec'iVf nymepoplera are of considerable use to man such as 
forms the Which Cy “ ipS ^ lte -«^toria, 

tbeliaturafa^nities'tha^shouH^xNsr 1 ' 011 ° f InS6Cts may h t elp to brin g 
wmmeKialTlassffiaitian^ay'be^'^ 0 ^^” ^^^^^'^in^popa^'^and 

see), 3 but ST^riS^h fibre is * of course ’ s ('^ich 

Web of such strength as to he no f?f ed ( lb f so P 1e of the spiders spin a 

(а) Medicine Sf u° Jf P ,° SSlb ‘ C ° f utlllsatlon as a textile. 

are the chief medicinal insects See Cant^f ^ panl ® b " fly and the Cochineal 
see also Mylabris T? 1P Hictnuf- ^ ^ antll3r . is 1 f nc * for Indian substitutes 

also emplojed mifdicinanv^and the he*ti ar M F °, rmic add ' Gal1 ^ are 
lectcd for its medicinal oiL ' beetle Melos trianthema is sometimes col- 

of course, HoneWwhich sTiflfd (°° c ( substance afforded by insects is. 
Termites are eaten and according tftPfj' Gr ® ssho PP ers » Locusts, and 
by the Santals viewed as^Su 1“ ' A ' Cam P bell > tb e red-ant is 

also cause the excretion of Man,f-w ^"T'‘ GRE '' lSE 0 Many of the aphides 
in palms is consideredaV e * u “ W In Bl ( r “? a " rubfound 

(б) Ornament — ,uxur y by the Burmans and Karens. 

viltata, are employed for^rifamertlin beetles ’ but , es P e cially of Buprestis 
done in these. I hev are used f pur P°ses, and a considerable trade is 
muslin, &c. The^tfy^^M k, ‘Tt has fans - baskets - ' a <*. 
on the foreheads of married Hindu women ^ khneumon is oflen P la «d 

scription of which tlfefeadeHsre/^ In , s f ct ^ beioil £ t0 this section, for a- de- 
and to the remarks under Incerr j 1 - 6 tot \ e Reticle Pests in another volume, 
Indigo, Rice, Tea Wheat, ^ artides ° n Coffce > Cotton, 

ants, weevilv^d borer^&^^Akh haS to b , e mentioned the white- 

grain, they have been described^ | h ° Ugh if ttV0Stly attack dea d wood or 
tures ; see the article o7p«k g WIth those that infest livin g struc- 
(9) Scavengers_Fvrrpfo • 

by the useful dun ? -beetie ‘ JhlT'^f to man , are buried dee P in the earth 
nastida. The Necrop ha Ia bclon g to the genera Coprida and Dy- 
Burma ,s not a pellet roMer ?it if T'r fe ? ders ' The scavenger beetle of 

fof f CS f d «rries to a eftambef i* ‘ tS a bed of ordure which 

(to) Sacred Insects.—The T t j VO or lhree feet below the surface. 

Amonf hCr anilnals are hold f° n . ot reverence any insect, though : 

rfSsT'T ° f thp r.borudnal tnhei^f hei ' witb a W list of plants. 1 
g|°us feelings. The Mils of (bfo bow ever, beetles are viewed with 
small G f water into bills bury in the ground 

and other beetles. mcb they place the large Slack scavenger 

INTRODUCED ECONOMIC PLANT'S 

would (fccupy 11 maiy p^ges and! perhaps aftertll^ p,antS found in India 
purpose-at least from an 
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may be mentioned the following (taken mainly from DeCandolle’s Origin 
of Cultivated Plants) but arranged in two sections :— 

A.—-Indigenous to other parts of Asia, or to Africa and 

Europe. 

The country mentioned after each, plant indicates the region from 
which it is presumed to have been originally derived. 

x. Allium Ampeloprasum, var . Porrum. Leek. Europe. 

2. A. Cepa. Onion. Persia, Afghanistan, &c 9 

3. Areca Catechu. Areca Nut. Malay. 

4. Artocarpus incisa. BreadFruit. Sanda Islands, 

5. Avena sativa. Oats. Eastern Temperate Europe. 

6 . Beta vulgaris. Beet. Canaries : Mediterranean basin : Western 

Temperate Europe. 

7. Brassica Napus. Kape. Europe : Western Siberia. 

8. B. oleracea. Cabbage. Europe. 

9 * B. Rapa. Turnip. Europe: Western Siberia. 

10. Cajanus indicus. Dal. 
x 1 . Cannabis sativa. Hemp. Dahuria: Siberia. 

12. Carthamus tinctorius. Safflower. Arabia ? India. [Syria. 

i, 3 * Ceratonia Siliqua. Carol Tree. Southern Coast of Anatolia: 

14. Cicer arietinum. Chick Pea or Gram. South of the Caucasus and 

of the Caspian. 

15. Cichorium Intybus. Chicory. Europe: Northern Africa: Western 

Temperate Asia. 

16. Citrullus vulgaris. Water-melon. Tropical Africa. 

17. Citrus Aurantiuin. Orange. China and Cochin-China. 

18. C. decumana. Pomelo. Pacific Islands to east of Java. 

19. Cocos nucifera. Cocoa Nut. Malay and Polynesia. [sinia. 

20. Coffea arabica. Coffee. Tropical Africa: Mozambique: Abys- 

21. Corchorus capsuiaris. Jute. ? Java. 

22. Cucurbita maxima. Spanish Gourd. Guinea. 

23. Cydouia vulgaris. Quince. Northern Persia. 

24. Cynara Cardunculus~) Artichoke. Southern Europe : North 

C. Scolymus 3 Africa: Canaries: Madeira. 

25. Eriobotrya japonica. Loquat. Japan. 

26. Faba vulgaris. Bean. South of the Caspian. [Siberia. 

27. Fagopyrum esculentum. Buckwheat. Mantschuria: Central 

28. Ficus Carica. Fig. Mediterranean basin, from Syria to the Canaries. 

29. Fragaria vesca. Strawberry. Europe : the plant is a native of 

Temperate India but was never cultivated by the Natives. 

30. Glycine hispida. Soy Bean. Cochin-China: Japan: Java. 

31. Gossypium arboreum. Tkef. Cotton. ? Upper hgypt and Africa, 

but by some authors is believed to be a native of India. The true 
G. herbaceum does not exist in India, the indigenous cotton being 
mainly G. Wightianum. A large series of Exotic or American 
cottons are also grown, more especially G. hirsutum, New Orleans or 
Saw-ginned Darwar. 

32. Hibiscus esculentus. Ochro. Tropical Africa. 

33. Hordeum distichon, vulgare, and hexastichon. Forms of Barley. 

Western Temperate Asia. 

34. Lactuca Scariola. Lettuce. Southern Europe: Northern Africa : 

Western Asia. 

35 * Lathyrus sativus. Chickling Vetch. South of the Caucasus. 
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36. Lawsonia alba. Henna. Western Tropical Asia : Nubia. 

37. Linum usitatissimura. Flax. Western Asia. 

38. Myristica moschata. Nutmeg. Moluccas. 

39. Nephelium Litchi. Litchi. Southern China: Cochin-China. 

40. Panicum miliaceum. Chena-Mjllet. Egypt: Arabia. 

41. Papaver somniferum. Poppy. Mediterranean basin. 

42. Petroselinum sativum. Parsley. Southern Europe. 

43. Phoenix dactylifera. Date Palm. Western Asia and Africa from 

the Euphrates to the Canaries. 

44. Piper Betle. Betel Pepper. Malay. 

45. Pistacia vera. Pistachio. Syria. 

46. Pisum arvense. Field pea, Italy. 

47. Prunus armeniaca. Apricot. China. 

48. Prunus domestica. Plum. Anatolia, South of the Caucasus : North 

Persia. 

49. P. insititia. Plum. Southern Europe: Armenia: South of the 

Caucasus. 

50. P. persica. Peach. China. 

51. Pyrus Malus.' Apple. Europe. 

52. Ricinus communis. Castor oil. Abyssinia : Sennaar : Kordofan. 

53. Saccharum offirinarum. Sugar-cane. Cochin-China. 

54. Sesamum indicum. Tel or Gingelly. Sunda Islands. 

55. Setariaitalica. Italian Millet. China: Japan: Indian Archipelago. 

56. Sorghum saccharatum. Sugar-cane. Tropical Africa. 

57. S. vulgare. Juar Millet. Tropical Africa. 

58. Spinacia oleracea. Spinach. Persia. 

59 * Triticum vulgare. Wheat. ? Region of the Euphrates. 

60. Zizyphus vulgaris. Common Jujube, China. 

B.—Indigenous to North or South America. 


Sapodilla Plum. Campeachy, Isthmus Panama, 


1. Achras Sapota. 

Venezuela. 

2. Agave americana. American Aloe. Mexico. 

3* Anacardium occidental. Cashew-nut. Tropical America. 

4 * Ananas sativa. Pine-Apple. Mexico: Central America: Pa 
A - [nama, &c, 

Anona muricata. Sour Sop. West India Islands. [nada. 

A. reticulata. Bullock’s Heart. West India Islands : New Gra- 
A. squamosa Custard Apple or Sweet Sop. West India Islands 
Arachis hypogsea. Earth Nuts. Brazil. 

lxa Orellana. Arnotto. Tropical America. 

Hrythroxylon Coca. Coca. Peru : Bolivia. 

-apsicum annuum. Capsicum. Brazil 

CarkaP^ 8 ' C £** ICUM * Peru to Bahia. 

Chenooodmm'ni APAYA - Central America and West Indies. 
cSS 3 r a n QulNOA - Peru : New Granada. 

C. officinalis. Eciia.Br 1NINE ' Bol,v,a ’ south of Peru - 
C. succinibra. Ecuador. 


S 
6. 

7 - 

8 

9 

10. 

11. 

12. 
13 * 
x 4 * 
x 5 - 
16. 

* 7 - 

18. 




j Pu mpkin. Temperate North America. 


Cucurbita Pepo. 

C. Melopcpo. 

19. Gossypimn barbadense. Barbadoes Cotton, Sea Island, &c 
it ^ a ” a ^ a • Mexico, VVest Indies (sec remark above). 

20. Helianthustuberosus. Jerusalem Artichoke. North America 
21. Ipomcea Batatas. Sweet Potato. Tropical America. 


&c 
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22. Lycopersicum esculentum. Tomato. Peru. 

23. Manihot utilissima. Manioc. Brazil. 

24. Maranta arundinacea. ArRow-rOot. Tropical America* 

2 5 * rustica ] Tobacco! From Mexico and Ecuador. 

N. Tabacum j *_ 

26. Opuntia, various species. Prickly Pear. Mexico. 

27. Psidium Guayava. Guava. Tropical continental America. 

28. Physalis peruviana. Cape Gooseberry. Tropical America. 

29. Solarium tuberosum. Potato. Chili: Peru. 

30. Theobroma Cacao. Cacao. Amazon and Orinoco Valley. 

31. Zea Mays. Maize or Indian Corn. New Granada. 

The above enumeration by no means embraces all the introduced 
plants now met with in India, nor indeed does it exhaust those of eco¬ 
nomic value. It will suffice, however, to convey some idea of India’s in¬ 
debtedness to other countries and more especially to America. The kindly 
way American plants have taken to India is one of the most remarkable 
features of the present vegetation, and throughout India vast tracts may 
be found literally covered, to the extermination of indigenous types, with 
useless American weeds. An examination of the above list will reveal 
the fact that India has produced remarkably few products to give in 
exchange for those it has received. Rice is’ perhaps, the most remark¬ 
able food-stuff that would appear to be indigenous and it is followed in 
importance by tea and indigo (two doubtfully indigenous products) and 
by a few millets, pulses, and fruits, chief amongst which is the mango. 
The early Hindu invaders of India and the Arabian and Persian traders, 
brought to it many of the long list of Asiatic products, but it is probable 
that the later Muhammadan conquerors (through the European settlers) 
added a far larger number, including most of the American plants, which 
now constitute so much of the important features of Indian agriculture. 
Amongst the African plants may be specially mentioned Sorghum saccha- 
ratum, Sorghum vulgare (the juar), Cajanus indicus (the dal), Citrullus 
vulgaris (the water-melon), and Hibiscus esculentus (the ochro). 


INULA, Linn.; Gen . PI., II., yjo. 

In India some 20 species of Inula occur, many of them extremely abund¬ 
ant plants, as, for example, I. Cappa, DC., a shrub met with on the Temperate 
Himalaya from Kumdon to Bhutdn, chiefly between 4,000 and 6,000 feet, but 
in some localities ascending' even to ro,ooo feet; also distributed to the Khasia 
Hills, Manipur, Burma, China, and Java. No distinct record exists, however, 
of any of .these being used as substitutes for the Elecampane, though by a 
mistake in synonymy, apparently, some writers regard the species below 
as the Indian form of that drug. In Kashmir the root of I. Royleana, 

DC., is used to adulterate kid (see Saussurea Lappa). 

333 Inula racemosa, Hook.f.; FI. Br. InJ., III., 292 ; Composite. 

Syn. —I. Helenium, Herb. hid. Or. H.f. & T. not of Linn. 

I. Helenium, Linn., is the Elecampane, Eng.; Aunee, aulnee, 
Fr. ; Alant, brustalant, Get.; Enula campana. It. & Sp.; De¬ 
vi as 1 l, Russian. 

Vern. —Rdsan , Arab. ; Zanjabll-i-shdmi, Pers. 

References. — Voigt, Hort.Sub. Cal., 4JO ; Ainslie , Mat.Ind., I., tig; 
O'Shciughnessy, Beng. Dispens., 419; Flack. & Hanh., Pharmacog., 
3S0; U. S. Dispens., 15th Ed., 7ggBeni. & Trim., Med . PI., i$o ; 
Year Book Pharrn., 1 ^ 74 * 626; 1875, 238; 188r, rig. 

Habitat.—Western Himalaya, on the borders of fields, &c.; Kashmir, 
MEDICINE. altitude 5,000 to 7,000 feet; Piti, altitude 9,000 to 10,000 feet. 

Hon. Medicine.—The root of the Elecampane is now mainly used in veteri- 

334 nary medicine. When dry the roots have a weak, aromatic odour, 
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The Nunbora—a Demulcent Herb. (G. Watt.) IONIDIUM 

suffruticosum. 


resembling Orris and Camphor; in flavour they are slightly bitter, and 
their action is as a mild tonic. They also possess diaphoretic, diuretic, ex¬ 
pectorant, and emmenagogue properties. By the ancients Elecampane was 
much employed in the complaints peculiar to females, and in America the 
drug is still resorted to in the treatment of amenorrhoea, while it is found 
to be sometimes beneficial in chronic diseases of the lungs when complica¬ 
tions of general debility or want of tone in the digestive organs exist. In 
France and Switzerland it is used in the distillation of Absinthe; see Arte¬ 
misia Absinthium, Vol. I., 323. 

Iodine, see Barilla, Vol. I., p. 399, also Fucus, & Gracilaria, Vol. III., 

451, and IV., 174. 

IONIDIUM, Vent . ; Gen . PI ., /., 7/7, gjo. 

lonidium suffrutico^um, Ging.; FL Br. Ind., /„ 185; Wight. Ic., 

[ /. 308 ; VlOLACEiE. 
Syn.— Viola suffruticosa and enneasperma, Roxb.; V. frutescens 
and erecta, Roth.; Ionidium enneaspermum, DC. ; I. heterophvl- 
LUM and ERECTUM, DC.; I. HEXASPERMUM, Dab. 

Vern.~-Ratau-purus, HitiD .; Niinbora, Beng.; Tandi sol, bir surai 
mukhi, SANTAL; Ratan-pums , Dec.; Orilai hdmarai , Tam.; Surya- 
kdntiy tiila kobari, purusha ratnam , Tel. ; Ckdrati (according to Ains- 
lie), Sans. 

Re ? f 7 ^Dah'^rt" £ L i n i? Ed - 2 ' S : Voi St, Hart. Sub. Cal.. 

7 Nnit7 m G>bSi ’ Bomb ,- FL ' !2; Rev - A ‘ Campbell, Ecan. Prod. Ckutia 
i Vos ; 75'7 and Siyi; Rheede, Hort. Mai., IX., 60; Elliot, FI. 
Atuthr., r3i,i6o, lyi ■ Ainslic, Mat. Ind.., II., 267 ; O'Shaughncssv, Brne 
Dupens. , 2o 9 ;Dymock, Mat. Med. W. hid., 2nd Ed.,66,U.SDP. 
P Phar’Jart s >7i.Moodeen Sheriff, Mai Med. South India, 32; 

Phat macographia Indica, I., i3g ; Trans. Agri.-Hort. Soc., VII. 71- 

f io e - er (A^a\ 0m TV y ( l ia " ara )l 1 . XV ;- 4*11 P. (Bundelkhand), 

„ k . Dutncts) ’ 3os; 

Habitat. A small herbaceous plant abundant throughout the warmer 

parts of India from Agra to Bengal, Orissa, and the Southern Konkan 
(common at Belgaum and Kanara )7 - onKan 

used a hv C jhpT^ CC ° rdi r% t0 , Ains ' ie , the leaves and tender stalks are 
1? all . ves of Southern India as a demulcent. They are em- 
preolrinff :>° n . and electuary in conjunction with some mild oil, in 

an ou 'ef and a f ° r the . head - 0f the decoctio ". he adds, about 

fnrtL^ C ° a a half is given twice daily. Dr. Mocdeen Sherifftin his 

some says il is demulcent and refrigerant and is useful in 

A. Campbell and ? f SC ? Idin 2 of . n ™e. „ According to the Rev. 

accompanied uith^hi *1 S emp oy Root in bowel complaints of children 
stated Uiat the rLr b f Ck excr . eta ‘ . In the United States Dispensatory it is 

in the treatment of e?ephant1a^s° f l0mdlUSn has attracted some attention 

contains an^'lkato'itfsoluhli^ th „t Phnrn , ta ''°yaphia Indica . “ The root 
its solution in the form ln , et h«'. and alcohol. not easily crystallized: 
and vegetable acids is "’, hl , th !t readil . v forms with the mineral 

potassium iodide, tannin anSfk n y poUissio-mercuric iodide, iodine in 

allied to the viola-cpiercitrfn of Mond 1 R ' , U 3 1 conta ' n s .quercitrin, 

soluble in water b„i 1 o', Ma ndelm; and another colouring matter 
quantity of mudl^nd £!££,.“ ^ “ aC, ' d resi "* *>“ * 

principles emetine or "vioUn^ ' 6 ^ *° , detc< : f f he least trace of the active 
Royal Botanic &^S^ am P les ° f pbnt pr0Cured >om the 
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The Kulmi Sag. 


Special Opinions.—§ “An infusion of the root is used as a diuretic 
and given in gonorrhaea. The leaves are demulcent. Indigenous in Bel- 
gaum ” (Surgeon-Major C. T. Peters , South Afghanistan). 

Ipecacuanha, see Cephaelis Ipecacuanha, Rich*; Vol. II., p. 247. 
IPHIGENIA, Kunih.; Gen . PL, IIL, 824. 

| ' [ LlLIACEiE, 

Iphigenia indica, KunthLinn . Soc. four., Vol. XVII., 45°; 
Syn.—M elanthium indicum, Linn.; Anguillaria indica, R. Br. 
Vern.— Chutia chandbol,S antal. 

References.— Rev. A. Campbell , Report on Econ. Prod. Chutia Nagpur, 
No. 6 / 03 ; Kdnara Gazetteer, XV., 444. 

Habitat. — A small herb appearing during the rainy season in tropical 
and sub-tropical India: ascends the Himalaya to altitudes of 6,000 to 
7,000 feet. Is frequent from Chutia Nagpur to Kdnara, also common in 
Burma and Ceylon. 

Dye.—The Rev. A. Campbell mentions that the Santals obtain a red 
dye from the flowers. _ 

IPOMiEA, Linn.; Gen. PL, II., 8yo. 

Ipomaea angustifolia,/a^.; FISBr. Ind., IV., 205; Convolvulaceje. 
Syn.—I. denticulata, Br. ; I. filicaulis, Blume; Convolvulus lini- 
_ FOUUS, Wall., Cat., 1389; C. MEDIUM, Roxb.; C. filicaulis, VahL 
Vern,— Tala-neli (according 1 to Rheede), Tam.; Konda, slta savaram (ac¬ 
cording to Eiiiot, who remarks that savaram and lanjasavaram are names 
given by Heyne to this plant, as also the Sanskrit synonym Pr as dr an, 
which more correctly should be given to Paederia feetida), Tel. 
References. Roxb., Fl. Ind., Ed. C.B.C., IS 91 Dala. & Gibs., Bomb . FI., 
165 ; Sir W. Elliot, FL Andhr ., 14, 62, 97, 106, 169; Rheede, Hart. Mali, 
XIt. 55 ; Gazetteers Bombay ( Kanard ), X V., 439 ; N.- \V. P. (Agra), 

IV., Ixxv.j Mysore and Coorg, /., 56. 

Habitat.—-A diffuse twining biennial, found on the hills of the Deccan 
Peninsula and distributed to Bundelkhand, the Khdsia Hills, Malacca 
Ceylon, &c. 

I. aquatica, Forsk.; Fl. Br. hid., IV., 210. 

Syn. Convolvulus hepens and rf.ptans, Roxb.; I. reptans, Poir • 

I. REPENS, Roth. ; I. SUBDENTATA, Miq. ** 

Vern.— Kalmi-sdk, Beng. ; Kulum sag (Parbutiah), Nepal ; Kalmi-sdg 
ndri, N.-W. P.; Ganthian, ndri, ndlt, Pb.; Naro, Sind ; Ndlichi bait 
Bomb.; Sarkarei valli, koilangu, Tam.; Tuti-kura, Tel.; Kan-kun 
Sing.; Kalambi, Sans. * 

References —Roxb , Fl. Ind., Ed. C.B.C., ,62; Voigt, Hort. Sub. Cal. 
3 SS ; Date. & Gtbs., Bomb. Fl.,164; Stezvart, Pb. PL, ifO; Elliot, Fl. 
Andhr., 1*5 ; Rheede, Hurt. Mai., XI., t. S 2 ; Stocks, Account of Sind; 
Rev. A. Campbell, Report Econ. Prod. Chutia Nagpur, No. 8l33 ■ 
0 Shaughnessy Beng. Dtspens., 506; U. C. Dutt, Mat. Med. Hind., 302) 
Dymock Mat. Med, II - Hid., 8Sg ; 7 aylor, Medical Topography of Dacca, 
48; Atkxnson, Econ Prod..N.-W P„ V.. (/ Gazetteers -Bombay 
(Kanara), XV., 419 ! N.- W.P.(Bundelkhand), I., 82; (Agra), I V.Jxxv.; 
Indian Forester //!., 2J7 ; XII., App. n . XIV., 391; Agri.-Hort. Soc. 
of Ind. Trans., I V., 103 ; Journal\(Old Series), X., 20. 

Habitat.—An aquatic species common throughout India, and especial¬ 
ly abundant on the surface of tanks in Bengal. In Madras and Ceylon 
it is regularly cultivated as a vegetable. 

Medicine.—In Burma the juice is said to be employed as an emetic in 
cases of arsenical or opium poisoning. O’Shaughnessy says that the 
juice when dried is nearly equal to scammony in purgative efficacy. 
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Food.—The young shoots, leaves, and roots of this floating aqua¬ 
tic species are universally eaten as a vegetable in the region in which j 
it is found. In Lower Bengal, where a superabundance of, stagnant 
water occurs, in the form of tanks, it is to be found throughout the year, but 
in other parts of the country it is more or less cultivated. At times bunds 
are made across the outlets of marshes to prevent their being drained, and 
cuttings of the plant are then placed in the mud all over the swamp. In 
this semi-.cultivated condition crops are obtained, where otherwise the plant 
could scarcely exist. In Madras and Ceylon, however, it is regularly culti¬ 
vated and trained to exist on fields not inundated. In a circular letter 
addressed to Local Governments, in which information was called for on 
the Economic Products described in this volume, full' particulars tfere 
recorded regarding this vegetable. The following abstract of these replies 
may be here given :— 

Bengal . —Found wild in tanks : is regularly eaten as a vegetable. 

Assam . —An aquatic weed which grows in almost all tanks and jeels or 
low-lying tracts covered with water. The weed generally begins to grow 
with the commencement of the rains and remains till January or February 
when it begins to wither on the top of the water. In jeels and tanks where 
the water never dries up, this weed is found all the year round. The leaves 
and stems are gathered, cut to pieces, boiled in acid, alone or with fish, 
and eaten by the Assamese with rice. They are supposed to have a very 
cooling effect if boiled on the previous night and eaten the first thing in 
the morning. The weed is considered to be very wholesome for females 
who sutler from nervous and general debility. 

Madras .—In the Madura District alone the extent of cultivation is said 
to be about 600 acres. The kind produced is to a large extent that with 
white roots. It is sown in August and harvested from December to March. 

I he creeper is cultivated in Padugai, Senval , and Karisal soils. The land 
is ploughed three times, manured, and ploughed again, then plots are 
formed and watered. Thereafter the creepers are planted in small pieces 
of six inches at a span’s length from each other. Ten loads of the creeper 
are required to plant one acre. The creepers are first grown amidst ragi. 
Weeding is done after one month. The cost of cultivation is R20. The 
roots are sweet and after being boiled largely eaten. 

Burma . In the Pegu District it is found growing wild as a creeper 
floating on tanks, fields, streams, &c. The Burmese eat it, and it is 
so ir mch a favotii ite that many persons are engaged collecting and selling 
it. r he price of a bundle is one or two pice, and being very plentiful 
only a smah profit of a few rupees can be made on it. 

n the Akyab District the area of cultivation is about 30 acres. It is 
? spontaneous growth in tanks, swamps, &c. Slips are broken off and 
crrnvtMtWr 6 a [ C JJ? ante( ^ out * ^ ^ f° r llse ' lr *three weeks and continues 

tLrntirJf n< if r X throughout the year so long as there is water. Cost of cui- 
Portinnc° r an acre. Profit about R60 or R70 per acre. 

1 . . na arc cj^bdnked by which the water is kept from escaping 

Tn f e ^ en P ut .d?wn. It is used as a vegetable. b 

l r ,. L andalay District it is found in abundance in tanks and marshy 
diets^ GS * an< ^ 1S extensivel Y use d as one of the most favourite vegetable 

.In the Thongwa District it grows wild and is largely eaten by the 
people. In the Maubin Sub-division the annual produce is about 1,000 
baskets. 

In the Bhamo District it is commonly met with and is much used by ! 
the natives in making curries for which the leaves and tender tips are em* 1 
ployed. Similar information has been communicated regarding the Upper j 
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Chindwin, Kyaukpyu, Bassein, Amherst, Eastern division of Upper Burma, 
Toungoo, ancl Ruby Mines Districts. 

Special Note.—§ “ Kabni is largely cultivated in shallow ponds near 
the villages of Bengal on account of its leaves which are used as a culinary 
vegetable. They are said to be cooling ” {Assistant Surgeon Shib Chunder 
Bkattacharji, Chanda , Central Provinces). 

Fodder.—See Vol. III., p. 415. 

Ipomaea Batatas, Lamk.; FL Br . Ind., 'IK, 202 . 

Sweet Potato. 

Syn.—B atatas edulis, Chois ; Convolvulus Batatas, Linn.; C* 
edulis, Thunb.; C. esculentus, Salisb. 

Vern.— Mita-ala (sweet potato), shakarkand , Hind.; Ranga-alu , lal-alu 
or lal-shakarkand-alu ( = the red form), chine dlu (the white), Beng.; 
Sakar-kenda, Santal ; Goria alu (white form), bog a or ranga (red), Assam ; 
Fuktim (Newari), Kerkalu (Parbutiah), Nepal ; Shakarkand, Pb.; Gajar 
lahori ( = Lahore Carrot), Sind; Ratalii , shakar-handu , Bomb.; Ratdli, 
Mae. ; Sakaria, Guz.; Vallikildngu, sakkarei-vellei-kelangu, Tam.; 
Chelagada , Tel.; Genasu, Kan.; Kapa-kalenga, Malay.; Kazwan, 
viyouk-ni, Burm.; Batata, Sing.; Lardak Lahori (=* Lahore Carrot), 
Pers. 

References— Roxh.,Fl. Ind., Ed. C.B.C., 162; Stewart, Pb. PI ., 150; 
Watt, i:i Sel . Rec. Govt, of India, 1888-89, 147-154; Mason, Burma 
& Its People, 455, 783; Rev. A. Campbell, Econ. Prod. Chutia Nag¬ 
pur, No. 8 i 63 ; Linschoten, Voyage to the East Indies {1596), Vol. 
II., 42 , 279; Stocks, Account of Sind • Rkeede (Kuppa-kelengu), Hort. 
Mai., VII., 95, t. 50; Rumph ., Herb. Amb., V ., t. l 3 o; DcCandolle, 
Orig. Cult. PL, S3; Baden Powell , Pb. Pr ., 259; Drury , U.Pl.,72; 
Lisboa , U.Pl. Bomb., 166; Agri.-Hort. Soc. Ind., Trans , II., l 838 ; 
(App.), 306 ; III. ( Proc .), 229 ; IV., io 3 ; Journals (Old Scries), 128, 

II. (Proc.) 311; III., {Proc.) 40 ; IK, {Sel.) 34> V., (Sel.) 29, (Proc.) 
45 ; IX (Sel.), 58, 75 ; X., 20 ; (New Series,) /.; (Sel.) 9, 16, 17 ; V., 35. 43; 
VII.. (Proc.) cxvi; Kew Off. Guile to the Mus. of Ec. Bot.. 99 ; Kew Of. 
Guide to Bot. Gardens and Arboretum, 76; Home Dept. Cor. regarding 
Pharm. Ind., 282; Bengal - First Ann. Rept. Director of Agriculture 
(Jb86), b. Ixvii.; Madras—Board of Rev. Proc., 1889 , No. 266, App. A. ; 
Man. Trichinopoly, 74; Desc. Acc. of the Godavery, 8 ; Man. Coimbatore, 
230; Exper. Farm Rept., 1879, ur; Bombay — Man. Rev. Accounts, 
p. 101 ;Gaz., VII., 40, XII., I/O; Crop Experiments, 1884-85, pp» 16,81; 
Central Provinces — Rev. Settle, of Jubbulpore, 86; Nursing pore, S3; 
Mysore <3r Coorg, Gaz ., II., it. 

Habitat and History.—There are two forms of this plant met with 
under cultivation'in India, distinguished by the colour of their tubers, viz., 
red and white. These are apparently two races derived from a common 
stock which was originally a native of tropical South America, but it seems 
probable that the latter was a later development than the former. It is, 
at all events, customary in India, to hear the red form spoken of as the 
hardier and country sweet potato, while the white is the more delicate, 
superior quality introduced by the English. % The reader is referred to 
the discussion given under Dioscorea (Vol. III., ir$-~r22) regarding 
the Yams and Sweet-potatoes of India. It will be there seen that the 
author is disposed to regard several of the Yams, now cultivated, as Indian 
in their origin, and as having been once upon a time known by some of 
the specific names since transferred to the sweet-potato. That ail the 
forms of the sweet-potato found in India have been introduced there can 
be no doubt, and since the Batatas of Linschoten, which he described as 
found in India three hundred years ago, was a form of Dioscorea (Yam) 
and not the sweet-potato, the date of introduction of the latter must be 
nxed at a more recent date. This idea is confirmed by the universality, 
m P r °vinces of India, of descriptive names for the sweet-potato that 
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either compare it to indigenous tubers, or allude to its sugary property—of 
these names being ancient. J 

Medicine.— The r'oots of this plant have a .laxative property. Baden 
{ owell says that in the Panjdb the natives regard the sweet-potato, “as 
not, useful to strengthen the brain and in special diseases.” 

Special Opinions.— § “The laxative properties of the roots must be 
very slight, as they are eaten in large quantities as a vegetable without 
any apparent effect” (Brigade Surgeon G. A . Watson , Allahabad). 

^weet potato is indigestive ” ( V. Ummegudien, Mettapoliium, Madras). 

. h00d ‘- ihe sweet potato is eaten by all classes of the natives, either 

in curry or simply roasted, or after having been cut in half, lengthwisefand 
tried. Another way of preparing the sweet-potato is to boil it, cut it in 
slices and add rasped cocoanut milk and sugar. In this way it becomes 
airly good dessert. It is also boiled, mashed, and made into pudding 
pjj European style with sugar, egg, and milk (L: Liatard). 

. „ der -~ 1 he Tors °f the sweet-potato are used as cattle fodder, and 
when young are eaten as a pot-herb. See Vol. III., p. 415. 

are tw0 varieties cultivated : one with 
nfI.Tr. li er *t! and P urple flowers which is known as Sakarkanda, and the 
other With white tubers ^nd flowers-the Chine dlu. Sweet potato requires 
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Batatas. 


nr - ', leav ' 11 ? a nar row belt between the trenches and ridges, it is 

steads g in^da > m Ut f ,ng f’t t ° SU 'S P l y wb 'i Che - reepers are £ rown "ear the home- 
and cu n in^™ P OCa “ ty u ^ e t forc .P lantln .?. these creepers are pulled up 
roots beintr refert fd’ C0 " tainin S tw0 knots, the portions close to the 

knot* if • The cuttings are planted in the ridges, one of the 

knots being buried-in the ground and the other left above. The planting 
time is Irom August to September. When the cuttings h ve taken 
the ridges are properly made, and later on the plants are earthed tin The 
harvest time extends from October to November The viehl ; c / * 

TZundl <== /f d aCre \ Chine iln sel ’ ,s eight o^eTannas 

a maund and Sakarkand from twelve to fourteen. A kind of thread WW- 

(Zu S0 ,Trf 8 n° nS insid , C the roots a " d d °<* much njuryto theSt 

Unnuol Report, Doctor of Land Records and Agriculture, Tssfp 

p * n ? s P acial report furnished 'for this work the Director of I md 
the fields a are A ^ouphS eW d t h S = " Sak ‘ Jrka ' !,l -— lr ' the Bhagulpore Division 
then scattere d P in W ifg W tW ° ° r th «* times - The seeds are 
growntoasmaHextent'ln^i r d M Ug ° U r lr ! J an uary-February. It is 
are two varieties • one i« b,?'° a Na ?P. u r for home consumption. There 
belati (English) Jr white k The iff. ( co f u I lir J.) ° r red,- and the other 
tivation. The area undJr ,T« 7 1S ,? as . t dnv,n & the former out of cul- 

yams) is said to be considerable 11 ;!^/ 7 '"\i Sp « lCS ° f SWeet P ota,ocS or 
per cent, of the whole cultivation w® M °^ uff « r P? re . districts, «>., 6 
foods of the poorer classes in / " S art,dc \°f dlet ,s ° rfe of ‘he chief 
March, being dug up ^uired ^^ 6 ’ a " d lasts from 0ct()ber ™ 

ture^states • tb ? Director of Land Records and Agricul- 

homesteads’ It t T ,S gro * 11 in lhc villages in or around the 

January.” # S S ° Wn n September or October and taken up in 

V y°{ i Jl' W fi tProv{nces — Mr ‘ ET - Atkinson (EconomicProducts.Port 
tivat< 1 ,r VS tlc sweet potato or Shakrkand. rckf.ilu, or pind-a 1 u is C ul- 
vlith ij , °> c r these provinces. There are two principal varieties fne 
' t white and the other with red tubers, both of which are highly 
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esteemed as palatable and nutritious articles of food when boiled or 
roasted. The young leaves and tender shoots are eaten in curries and 
used as greens, and the leaves themselves are considered an excellent 
fodder for cattle.” 

Central Provinces.— Mr. d. B. Fuller reports : “This is commonly cul¬ 
tivated during the cold weather in the beds-of streams and on the sloping 
banks of large rivers in company with Brtnjal or Bhata (Solanum me- 
longenum). Full details of area are not available. In the Saugor, Seoni, 
and Hoshangabad districts it is returned as covering over 500 acres, and 
it is grown on over 700 acres in Jubbulpur.” 

Panjab.— Stewart wrote : “ the sweet potato is commonly cultivated (in 
the cold weather) in the eastern part of the Panjdb plains; the root is eaten 
as a vegetable.” 

Bombay. —In a special report furnished for this work the Director of 
Land Records and Agriculture writes Sweet potato is grown every¬ 
where in the Presidency. In 1887-88 it occupied 10,666 acres. It is irri¬ 
gated and manured. There are two varieties, the white and the red. The 
latter is smaller and sweeter. In Gujarat it is grown in the cold weather, 
but in the Deccan and the Konkan any time in the rains of cold weather. 
It takes about four to six months to mature. The land is ploughed, 
harrowed, weeded, and dressed with manure and sown from a last year’s 
bed which has been watered and kept for the purpose. The potato rots 
in the ground and sends out small shoots which consist of a knot or eye, 
with a single leaf attached. The shoots are planted in the prepared beds 
and irrigated. About 4,000 to 5,000 shoots go to an acre, and produce 
from ia to 5 tons. The price varies from R-J to R2 per Indian maund. 

The young shoots and leaves are eaten as a pot-herb. The tubers are 
eaten both boiled and roasted. They are largely used on fast days. 
Dried and ground into flour they are also made into cakes which the higher 
classes eat on fast days. During the rainy season, when the grain stock 
of poorer cultivators runs short, sweet-potato not uncommonly forms part 
of their bread stuff. The mature vine is an excellent cattle food. The 
average yearly outturn may be estimated at 8,90,400 maunds.” 

In the report of the Crop Experiments mention is made of two kinds (1) 
Deshi or Mulkt , with heart-shaped leaves only slightly indented and root 
rather small but sweet, often red coloured : (2) Vilayiti introduced some 
fifteen years ago, leaves deeply lobed, roots large and never red coloured. 
The cultivation of the crop is regarded as good for the land. Out of a field 
of sweet-potatoes three rows were pulled and the produce weighed, vis., 
947ft. Mr. Heaton, who reports on the experiment, remarks that if the 
southern part of the field had given as good a return as the northern, the 
outturn would have been 13,489Tb per acre. The yield was by no means a 
first-rate one. The roots were of medium size, not big. 1 estimate, he 
adds, that a-16-anna crop would yield from 18,000 to 20,000ft an acre. 
Mr, Price, of the Southern Maratha Survey, experimented on sweet-pota¬ 
toes many years ago and obtained as the result a yield of 6,200ft per acre. 

Madras.—In the Coimbatore Manual it is stated “ white and red 
varieties are grown in gardens, the cuttings being planted from September 
to December, and the roots dug out from January to March. The land 
is well ploughed, manured, and ridged. The cuttings, which are from 
creepers planted in a nursery a month previously, and are a foot long, are 
planted on the sides of the ridges. Watering is done every three or four 
days, but weeding only once or so, as the creepers cover the ground. It is 
said that manure is not applied, as the crop always follows heavily manured 
ragi (Eleusine Corocana). The outturn is valued at from R70 to 100, and 
the expenses of cultivation at from R30 to 40, of which the watering is a 
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nominal half. A garden land of 1*35 acres has been known to let to a 
tenant for R70 per annum, one of the crops being sweet potatoes. The 
value of the outturn of sweet potatoes was perhaps R130. The Govern¬ 
ment assessment on 1*35 acres would be R2 and water rate R4.-8.” 

The following special reports, contributed for this work, may be here 
given. M r, H. Sewell, Collector of Cuddapah, wrote The creepers are 
first planted in June and July, and when multiplied are transplanted in 
October. The crop of potatoes is dug out in January and February. 
The soil required is red sand. The cost of cultivation is R15 and profit 
&25acawndy. The potatoes are sold at 2 annas a tuk.” 

Mr. H. Willock, Collector of Trichinopoly, stated : — “ The area under 
sweet potato (valli kalangu) cultivation Jin this district is only about 150 
acres. The.outturn is estimated at about Rio worth per acre per annum. 
1 . he cost of cultivation is about R6. This tuber is cultivated to a very 
small extent in patches in olapperi lands under well and channel irriga¬ 
tion. It is generally grown on red loam or sandy soil.” Mr. Goodrich, 
Collector of Bellary, reported “ The area devoted to sweet potato in three 
taluks is 112 acres, but the^ extent in other taluks cannot be estimated. 
I he time of sowing varies according to locality from June to November, 
and that of reaping from December to March. The average cost of 
cultivation per acre is R29, the highest being R45, and the lowest R12. 
Red and mixed soils are those best suited to this crop. The ground 
should be ploughed and harrowed twice, and irrigated once, in eight days. 
aI is eaten as a vegetable, and is also sometimes made into dishes. The 
annual yield of this crop is about 50,700 maunds, and the cost price 
varies from 8 annas a maund to 10 maunds for a rupee.” 

Burma .—The following special reports have been received regarding 
sweet-potato cultivation in Burma :—“ In the Upper Chindwin district it is 
grown on soft soil. The ground is broken and small bits of stems planted. 
No watering is required. It is planted in September and October, and 
the potatoes are collected in February and March. It is grown largely, 
and sold at R3 per 100 viss. But the export is not much.” 

c< In the Lower Chindwin district it is very plentiful. The grounds 
selected are usually on the islands in the river.' It is boiled, cooked,"~or fried 
and then eaten.” 
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“ I. n the Prome distriei, the area under cultivation is 21*50- acres. It is 
sown in July and reaped in March. The cost of cultivation is R3-8 for a 
quarter of an acre, yielding potatoes to the amount of 150 viss, which 
being sold for R9 leaves a profit of R5-8. Slips arc taken and planted in 
sandy soil in a hole of a span’s depth. It is cooked and eaten. The 
annual production is estimated at 13,000 viss, and-the cost at the place of 
production is given as R5-8 or R6 per too viss ” 

In the Pegu district it is cultivated in moderate quantities by Shan and 
Umnese gardeners, The ground is divided into ridges about a foot high 
and on them the tubers are planted. When ready for market the tubers 
£re dug out and sold at 10 to 12 annas per 10 viss. It is generally grown 
°P sandy loam near streams, as it does not form large tubers in the 
shallow hard soil of the hills. It is planted at the beginning of the rains, 
and the tubers are taken up in the cold weather.” 

In the Akyab district, the area cultivated is about 50 acres. It is sown 
a P 0U . t . c ^°^ er or November and dug up in about three months. Cost 
or cultivation about R30 pu acre. The soil has to be ploughed, manured, 
and made into ridges on which the cuttings are planted. It thrives better 
when cowdung is used as manure. It is used as food, but only as a delicacy 
and eaten in small quantities.” 
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The Sweet Potato. 
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u In the Kyoukpyu district it is grown all over, as both the leaver .nXt 
the tubers are eaten by the natives.” 

“ In the Eastern Division, Upper Burma, it is cultivated to some extent 
in two varieties—the yellow and white.” 

“ In the Toungoo district it is largely sown by Shans in the river silt, at 
the end of the rains, and at other times where loose, friable, and sandy soil 
is obtainable.” 

Similar notices are given for the other districts of Burma, thus showing 
a very extensive cultivation. 

Alcohol prepared from Sweet Potatoes.—The utilisation of the sweet- 
potato as a source of alcohol has recently been discussed in several news¬ 
papers. M. Ralu, it would appear, has obtained patents for the distillation 
of a specially prepared flour from these tubers. A Company has also been 
formed at the Azores, and the alcohol it produces is said to be readily 
purchased by Lisbon merchants to be used in the fortification of wines. 

I he alcohol, M. Ralu reports, of which we have samples, is superior in 
quality to that of the best marks of France. The distillery obtains 12 per 
cent. (?.<?., 12 litres per 100 kilogrammes of sweet-potato) of alcohol. We 
have experimented with the sweet-potatoes of Algeria. They give 13*4 
litres of alcohol per 100 kilog. The sweet-potato of Martinique and Brazil 
has given 15 litres. There is here therefore a very rich material for dis¬ 
tillation. Ordinary potatoes yield only 3 litres of alcohol per 100 kilog.” 
As compared with these figures it may here be added that with the excep¬ 
tion or lndian-corn sweet-potatoes are cheaper than any of the substances 
used in distillation, while they yield the highest recorded percentage of alco- 
hol. 1 hus, for example, wheat yields from 28 to 30 litres per 100 kilog. ; 
barley from 22 to 23 ; oats from 20 to 21; buck-wheat from 24 to 25 : In- 
^q a . n ‘ c ° r JV rom 2S t0 3 °; rice from 32 to 33 ; and sweet-potato flour from 
3 0 39 htres per 100 kilog. As compared with the preparation of alcohol 

t!kiTe m t ,Ze !!■ a ,r been stated there is a great saving of time and combus- 
1 * lS u ln ? ^ rom fl° ur sweet-potato. Alcohol from maize 

> if '‘ P er hectolitre more to make, and when made, sells from Sf. to 
in tin* "M* 11 * alcohol from sweet-potato. The writer of the article 

* k uro P ea n Mail , from which publication the statements given above 
if wrmlrf n de 7 ved »Y er y rightly remarks that it remains to be seen whether 
plrrV.^1 1 ? ultlvate the sweet-potato on a large scale as a source of 

a’ffi u- “ ess the price of the tuber would rise considerably, and 
infirm? 5 r ma ) r ^ ound to exist which the chemist could not have 

* 1 , P? ec * “ seems desirable, however, that the fact should be made 

> Known that these tubers could be used as a source of alcohol. 

Ipomaea biloba, Forsk.FI. Br. Ltd., IV., 212. 

MARITIMA, R. Br.; Blume ; I. Pes-Caprie, Roth, ; Chois; DC.. 

’ S, alz ' and Gibs., Bomb . FL ; Convolvulus Pes-Caprce, Linn.. 
K°X6. t FI. Jnd ; C. BILOBATUS, Roxb.; BATATAS MARITIMA, Bojer. 
Vzzn.~-Dopati-latd, Hind. j Chhdgulkuri, Beng.j Kansdrinata, Orissa; 
Marjddvel, marayadavel, marjavel, Bomb.; Bdlabdndi tige(=hsLre 
creeper), chevulapilli tige, Tel.; Pin-lai-ka-oum , Burm. : Mudu-bin - 
tamburu, Sing. 

References. Roxb., FL Ind., Ed. C.B.C., 163; Voigt,, Hort. Sub. Cal . 
3 S^; Dah. & Gibs., Bomb. FI164 • Trimen, Cat. Ceylon PI. , 60} 
Rheede. Hurt. Mai., XI., t. SI; Rumph., Herb.Amb., V., i. 1 59 $ fig* // 
FL And hr., 20 , 24, 37 : Mason, Burma a?id Its People, 437 
7 p 3 ; Butte, Report on Madras Drugs Calc. Inter. Exh., 1&83- 3 4 / 
By mock. Mat. Med. W. Ind., 2nd Ed., 5 * 3 ; Lisboa, U. PL Bomb., 285 / 
Indian Forester, IX., 238 ; XII., 329 ; Hunter, Gazetteer Orissa, II., 178 > 

!• 362 


re c 












Products of India. 


The Moon-Flower. (G. Watt.) 


Madras Manual of Admin., II., 27 ; Journal, Agri.-Hort. Soc . Ind.,IX 

. * 76 , 177; X., 2o. 

Habitat.—A common plant near the sea, especially on the western 
coast. 

Medicine.—The parenchima of the root contains starch and large con¬ 
glomerate raphides. The whole plant is very mucilaginous. The leaves 
are applied externally in rheumatism and colic, and the juice is given as 
a diuretic in dropsy, and at the same time the bruised leaves are applied 
to the dropsical part | Mat Med. West. Ind.). 

Fodder. — Roxburgh remarks that it is most useful in binding loose 
sand, thereby preparing the way for the growth of other plants upon pre¬ 
viously barren shifting' sands. The Madras Manual pronounces it as one 
of the most important sand-binding plants. Goats, horses, hares, tame 
rabbits, and rats are also said to be fond of it. Cows fed on it yield 
tainted milk. From the summit of the thick, fleshy, tap root spread many 
succulent red branches, bearing bi-lobed leaves on long petioles, very 
much resembling a Bauhinia leaf. 

Sacred. — Lisboa alludes to a reputed practice of twining the creeper 
around the cot of a Hindu mother, apparently from the idea that as it binds 
the sand on the sea-shore, so it will secure^the child to the mother against 
the goddess of destiny. 



iipomsea bona-nox, Linn.; FI. Br . Ind.. IV197 ; Wight , Ic., t. 1361. 
The Moon-flower, a name derived from the fact that the 
large, white, and sweetly-scented flowers open only at 
night. 

Syn. —Calonyction speciosum, Chois.; Ipomcea grandiflora, Roxb. 

This should not be confused with Lettsomia bona-nox, Roxb. (—Rivea 
hypocrateriforinis, Chois). 

Vern. — Dudiya-knlmi (I. grandiflora, Roxb.), ildl kalmi, Beng.; Gul- 
chandni, BOM3.; Naga~miighatci> Tam.; Nagcira-mukuttykai , Tel.; 
Munda-valli, Malay; Nway-ka- 3 un-afhyu , nmeka-zumbyi, Burm.; 

• Alanga, Sing.; Pathmapu-toaami (or patmapu), Sans. 

References.— Roxb., FI. hid., Ed. C.B.C., 167; Kurz, For. FI. Burm. 
II., 217 ; Dais. & Gibs., Bomb. FI., 164; Grijf. Notul, IV., 286 ; Sir IV. 
Jones, Asiatic Researches, IV., 257 ; Mason, Burma and Its People, 437, 
783 ; Ainslie, Mat. Ind., II., 219; O'Shaughncssy, Beng. Dispens., 506 ; 
Dymoch, Mat. Med . W. Ind., 2nd Ed., 56// Journal Agri.-Hort. Soc 
Ind., VI., 47; X., 20; (Rev .J. Long^jW Roxburgh’s information 
regarding Ipomaea Tarpethum, Br., as applying to this species; 
according to Roxburgh these species both bear the name Dud ( orDudiya) 
Kul mi). ' J 

introdV*^ *yP* cal this plant is a native of America, early 

naturally and J 1 ? some P arts of die c °untry now become quite 

Flora of R *v z r *? rm . which Roxburgh called I. grandiflora is, by the 
less tcndenrv t 1viewed as an indigenous variety of the species, with a 
and from A to ,iave lobed leaves. It is found in most parts of tropical India, 
duced form b San ! and Ben S al to Tenasserim, Malabar, &c. The intro- 
difficult to A' I however, become so thoroughly acclimatised that it is often 
that it floweref* ln ^' llls i 1 one from the other. The Rev. J, Long says 
Medicine season In the Circars and in the rains in Bengal. 

leaves, and* r CAPSULESand seeds, as well as the flowers, 

some merit as ™° TS i- are * nc .luded amongst the medicines supposed to have 
of Western Ind . les a gainst snake-bite {Aindie). In the Materia Medica 
Konkan for th<T 111S statccl fc hat the capsules are reported to be used in the 
Madras ie Same P ur Pose as described above in connection with 
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Special Opinions.—§ “ It is sometimes used as food, and is supposed 
to have mild alterative and diuretic properties” (Civil Surgeon D. Basu , 
Faridpore , Bengal). 

Food.—Ainslie says the seeds- of this species are eaten when young. 
Ipomasa caerulea, Koen . / Syn. for I. hederaceae, Jacq. 

I. cymosa, R. & S. / FI Br. Ind., IV., 2/1. 

Vern .—Lul dcinah?. Hind.; Karmbi arak , Santal.; Chdta knttu-tiva, 
vim malle,kappa-tiva, Tel.; Kiri-rhadu, Sing. 

References.— Roxb ., FI. Ind. Ed. C.B.C ., i 63 ; Elliot , FI. Andhr ., 35 , W 2 1 
Rev. A. Campbell,,Report Ec. Prod. Chutia Nagpur, No. 9253; Trimen , 
Cat. Ceylon PL, . , 

Habitat.— A scandent plant frequent throughout India, except in the 
drier areas, ascending to 4,000 feet. Seeds covered with brownish black 
hairs. 

Medicine. —According to the Pharmacopoeia of Lidia this may be one 
of the species that yields the medicinal seeds known as Shapussundo, see 
Ipomaea sp. ? 

Food. —The leaves are eaten by the Santals as a pot-herb. 

I. digitata, Linn. ; FL Br. Ind., IV., 2O2. 

Syn. — I. paniculata, R. Br. ;Ipo&lea gossypifolia, Willd.; Convol¬ 
vulus paniculatus, Linn.; Roxb, FI. Ind.; Batatas paniculata, 
Chois. 

Vern .—Bildi hand, Hind.; Bilai-kand , bhumi or bhdi-kumrd, Bf.ng.; 
Bhuukohala , Bomb. ; Matta-pal-tiga, Tel. ; Bhu mi click ri-gadde, Kan.; 
Phal-modecc Malay; Vidari, bnumikashmdnda. Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C., 160; Dale. & Gibs., Bomb. 
FI., 1*7 ; Rheede, Hort. Mai., II., 101—TO2, t., 49} Ainslie, Mat. Lid., 
II 307 ; U. C. Dutt, Mat. Med. Hind., 205 , 2 94.323; Dymock , Wat. 
Med. W. Ind., 2nd Ed., 564; S. Arjun, Bomb. Drugs , 92 ; Year Book 
Pharm., 1S80, 249; Birdwood , Bomb. Pr ., 57; Kern Off. Guide to Bot. 
Gardens and Arboretum, 27; Bombay (Kanara ), XV., 4391 Journal . 
Agri.-Hort. Soc. Ind. (Old Series), X., 20. ... r , 

Habitat. — A native of tropical India from Bengal and Assam to Cey¬ 
lon, but found in the drier Western portion. 

Largely cultivated on account of its pink purple flowers, which appear 
in the rains. 

Medicine.—The large tuberous roots are very much used in native 
medicine, being regarded as tonic, alterative, aphrodisiac, demulcent, and 
lactagogue. The powdered root-stock is given with wine, for the purpose of 
increasing secretion of milk, and for the emaciation of chil dren with debility 
and want of digestive power, the early Sanskrit physicians prescribed a 
diet of equal parts of viddri, wheat-flour, and barley {Dutt, l.c.). Rheede 
refers to the use of the powdered sun-dried root, boiled in sugar and butter 
to promote obesity and moderate the menstrual discharge. Dymock says 
that the tuberous roots are in considerable demand, being extensively used 
in Bombay, and that the young tapering roots, of a small variety, are known 
in the herbalists* shops as asgand. The name asgand is also, however, 
given to Withania coagulans, Dunal (see Vol. VI.), the roots of which are 
twisted, white, covered with a thick soft bark and contain a good deal of 
red-colouring matter, which is visible through the greyish epidermis. The 
roots of the Ipomaea ( asgand) are only half the length of those of With¬ 
ania, or about 6 to 8 inches long ; they are light yellowish brown externally, 
white internally, brittle, with a short and starchy fracture. They are muci¬ 
laginous and bitter in taste. According to the Makhsan-el-Adwiya they 
are tonic and alterative, and by Chakradatta are recommended to be given 
to weakly children. The Rev. J. Long says the powdered root is 
used in spleen disease; it is purgative in its action. In Davies’ Trade and 
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Resources of the North-West Frontier frequent mention is made of 
Asgand . 

Special Opinions.— § “ Much used as a lactagogue” (Assistant Sur¬ 
geon Shib Chunder Bhattacharji , Chanda , Central Provinces), “ Chola- 
gogue, useful in liver complaints ” (y. Af. Ary, Jeypore). 

Fodder.— Stems and leaves eaten by cattle. 

Ipomaea eriocarpa, Br.; FL Br. Bid., IV., 204; Wight., Ic., 1.169. 

Syn. —I. SESSILIFLORA, Roth.; CONVOLVULUS SPHCEROCEPHALUS, Roxb. ; 
C. H1SPIDUS, Wall . 

Vern. — Kalman, Assam ; Haran-khuri , hara (Bijnor), bhdnwar , N.-W. 
P. ; Bhdnwar, Pb. ; Pwiti tige, Tel. m 

References.— Roxb., Fl. Ind., Ed. C.B.C ,, 158 ; Dais. & Gibs., Bomb. 
FL , / 75<5 / Elliot , Fi. Andhr ., /fc>; /?*v. vt. Campbell, Report Boon. Prod., 
Cliutia Nagpur, No. 8119; Atkinson, . /Voc?. iv.-PK P., K., 95 ; 

Gazetteers :— Mysore & Coorg, I., 63 ; N.-W. P. ( Bundelkhand ), /., <5*2 ; 
(Agra), IV., Ixxv. ; Himalayan Districts , X., 314; Journal Agri.- 
Hort. Soc. Ind. (Old Series ), XIII. (Sel.), 63. 

Habitat.—Found throughout India up to altitudes of 4,000 feet ; com¬ 
mon in Bengal and distributed to Ceylon, Afghanistan, &c. 

Food.— According to most writers this plant is eaten in times of 
famine. Atkinson, however, says it “occurs wild in the plains and lower 
hills and is sometimes sown with wheat. The leaves and stems are eaten 
as a vegetable, and the leaves are used in medicine.” 
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I. hederacea, Jacq.; Fl. Br. hid., IV., 199. 

Syn.—1. ccerulea, Koen.; Roxb., Fl. Ind.; I. punctata , Pers.; I. nil 
and I. BARBATA, Roth.; Convolvulus NIL, Linn.; C. HEDERACEUS, 
Linn. ; C. Dillenii, Lamk. ; Phakbitis hederacea and P. nil, Chois.; 
P. diversifolia, Lindl. ; P. variifo.lia, Dene. 

Vern.—The seeds are officinal and are known as Kdld-ddnah, mirchai. 
Hind., Beng., and Bomb.; Nil-kahni, Beng. ; Baunra, N.-YV. P.; 
Hub-ul-ml, Kashmir; Bildi, her, kirpuwa, pnaprd sog, ishpccha, Pb. ; 
Hub-ul-n'rf , Sind.; Kali-zirkt. zirki, Dec.; Kdld-dand , Guz.; Kodi, 
kdkkatdn-virai, jirki-virai, Tam. ; Kolli-vittulu , Tel.; Ganribija, Kan.; 
Hab-un-nil, Arab. ; Tukm-Lnil , Pers. 

Dr. Moodeen Sheriff says the Deccan name Kali-zirki should be ex¬ 
clusively applied to the seeds of this plant, and that great ambiguity has 
been caused through Kdld ddnah, &c., being applied to the seed ol 
Clitora Ternatea, Linn, (which see). Dr. Dymock thinks it doubtful 
whether the Hindustani name Zirki is properly applied to I. hederacea. 
For Kdld-zira see Nigella sativa. 

References.— Roxb., FL Ind., Ed. C.B.C ., 168; Stewart, Pb. PL, 151; 
Mason, Burma and Its People, 7 83; Elliot, Fl. Andhr., 93; Pha> m. 
Ind., 755 ; Waring hi Jour. Pkarm. Soc., VII., series 2, 498 ; War¬ 
ing, Bazar Med., 75; O'Shaughnessy, Beng. Dispens., So5; Moodeen 
Sheriff, Subp. Pharm. Ind., I(,6 ; U. C.. Dutt , Mat. Med. Hind., 205; 
Dymock, Mat. Med. W. Ind., 2nd Ed., 558 ; Fliick. & Hanb., Pharma- 
c pg., 448 ; Bent. & Trim., Med. PL, 185 ; S. Arjun, Bomb. Drugs, 95 ; 
Murray, PI. and Drugs Sind, 166; Med. Top. Ajmir, 144; Irvine, 
Mai. Med. Patna, 57; Baden Powell, Pb. Pr., 367; Atkinson, Him. 
Dist., 314, 745 ; Drury, V. PL, 336 ; Lisboa, U. PL Bomb., 255 ; Bird- 
wood, Bomb. Pr., 57; Home Dept. Official Corrcsp. regarding proposed 
new Pharmacopoeia, 227, 282 , 319; Manual Cuddapah District, Madras, 
2 9 °> Gazetteers :—Orissa I., 63 ; II., 159, 18r ; Mysore and Coorg, I.. 
^ 63 ; Bundelkhand, 82 ; Agra , Ixxiv. ; Meerut, 82. 

Habitat.—A common plant, widely cultivated in India, but also 
apparently found wild. 

There are two varieties :— 
a integrifolia: leaves entire. 

Syn.—I, ccerulescfns, Roxb., Fl. Ind., Ed. C.B.C., r68. 


384 


l. 384 






Dictionary of the Economic 



?OM/EA 
hederacea. 


The Kala-danah. 


MEDICINE. 

3^5 

Seeds. 

386 

Extract. 

387 

Tincture. 

388 

Powder. 

389 

Resin. 

39c 


/3 himalaica: leaves and flowers large, seeds densely closely villous. 
Found at altitudes of 4,000 to 5,000 feet. 

Medicine. — This drug does not appear to have been known to the 
early Sanskrit physicians, and is not described by Ainslie. The author 
of the Makhzan-uUAdwiya says that it is a drastic purgative, useful in 
the treatment of bilious and phlegmatic humours, and that it acts also as 
an anthelmintic. Roxburgh was apparently the first to make these seeds 
known to European physicians, and it m^y be said they now hold an im¬ 
portant position as a useful and cheap substitute for jalap. They were 
made officinal in the Phafm. India in 1868, where directions will be found 
to make the preparations in which the drug is now administered, namely, 
in the form of a tincture, an extract, a compound powder, or a resin, 
thus supplying the place of the corresponding preparations of Jalap. The 
resin (introduced by Dr. Bidie) appears to be the most satisfactory forrr. 
of administering the medicine; the dose is 4 to 8 grains. This substance 
is known as Pharbitisin. It has a nauseous acrid taste and an unpleasant 
odour, especially when heated. • , . 

Dr. Dymock says of the extract “that no directions for separating 
the albumen and mucilage are given, consequently the result of the opera¬ 
tion is an enormous bulk of almost inert extract, which in a short time 
becomes putrid. Five to ten grains of this extract have no perceptible 
effect as a purgative.” O’Shaughnessy says that “ the powdered seeds 
in doses of 30 to 40 grains act as a quick, safe, and pleasant cathartic.” 
Out of 100 cases tried, Sir William O’Shaughnessy says that it proved an 
effective purgative in 94, occasioned vomiting i-n 5, but in 15 it produced 
on ari average five stools within 2-3- hours and the action generally com¬ 
menced in an hour’s time. O’Shaughnessy adds that in his time the 
seeds sold at 4 seers per rupee. Dr. Kirkpatrick regards kald danajis 
intermediate in strength between rhubarb and jalap. According to Irvine 
the natives roast the seeds before reducing them, to a powder. 

Special Opinions.— § “A certain and efficacious purgative. Dose 
55 to 5i of the powdered seed mixed with powdered ginger '’ {Assistant 
Surgeon Skib Chundra Bhattacharji, Chanda , Central Provinces). te This 
has been only lately used as a purgative. It acts fairly well, produc¬ 
ing four to five copious motions” ( Apothecary jf. G. Ashworth, Kum - 
bakonam, Madras ). “ The powdered seeds are in daily use as a substi- 



very useful purgative especially in doses of 5 grains either alone or in 
combination with a grain or two of calomel. I once gave a ten-grain dose 
alone on an empty stomach and it Caused vomiting, but I never, knew a 
five-grain dose to do so. I have formed a favourable opinion of the value 
of the extract in cases of constipation connected with a torpid liver” ( Sur - 
goon-Major H. W. E. Catham , M.D., M.R.C.P. , Load., Bombay Army , 
Ahmednagore ). “ Kaldddna, used as a purgative, instead of jalap in 5 $s. 

to ss. doses” ( Assistant Surgeoh Nehal Sing , Sfiaharunpur). “ Used 
here as a purgative, and can be obtained in the bazdrs at Umballa ” 

' (Brigade-Surgeon R . Bateson, I.M.D ., Umballa City). u i was the first 
to extract and give an account of Pharbitisin as a* medicinal agent” 
(Surgeon-General and Sanitary Commissioner G. Bidie, C.LE. , Madras). 
“ Pharbitis powdered is a first-rate substitute for jalap” (Surgeon- 
• Major L . Beech, Cocanoda). “ The seed usually known in the ba?dr as 
Kaldddna is a very useful and safe purgative and is much employed in dis¬ 
pensary practice. Its action resembles very much that of jalap, the dose 
being usually M ( Civil Surgeon R . Macleod , Sarun). “ Several native 
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practitioners have told me of the value of * Kdldddna seeds 9 as an active 
purgative, causing copious liquid stools, and as being very safe and effi¬ 
cacious, but inadmissible in inflammatory states of the alimentary canal ” 
(Surgeon J. Ffrench Mullen , M.D., I.M.S., Saidpore ). “ Quite equal 
to jalap and in many respects superior to it. Very largely used in charit¬ 
able dispensaries. The powdered seeds given in drachm doses ” (Civil 
Surgeon S. M . Shir core, Murshidabad). “ Much used as an ordinary 
purgative in dispensary practice, the usual dose of the powdered seeds being 
half a drachm ” ( Surgeon G. Price , Shahabad). “ A cheap and certain pur¬ 
gative. I constantly use it in jails ” (Surgeon R. D. M urray , M.BBur divan ). 
“An excellent and sure purgative, operating quickly. The seeds reduced 
to a powder are used as a substitute for jalap. Dose with 5 grains of 
pulvis zingiberis and a little sugar ” (Civil Surgeon C. M. Russelb, Sarun). 
“The seeds of Ipomaea hederacea or the Kaldsirki-kebinj of Madras and 
Kdldddna of Calcutta. They are undoubtedly one of the few good and 
cheap cathartics India possesses, and also one of those purgatives which 
act very efficiently and satisfactorily when used alone. In this respect 
Kdldddna is preferable to jalap. The simple powder is prepared by drying 
the seeds well and reducing them to fine powder in the ordinary way. 
Dose, from 45 grains to one drachm. The compound powder should be 
prepared with cream of tartar in equal proportions as follows :—Take of 
Kdldddna and cream of tartar, in powder, each seven ounces; ginger, 
in powder, one ounce; rub them well together and pass the compound 
powder through a fine sieve. Dose from one drachm to a drachm and a 
half” (Honorary Surgeon Moodten Sheriff, Khan Bahadur, G.MM.C ., 
Triplicane, Madras). 

Chemistry.—For an account of the chemical nature of these seeds see 
Fluckiger and Hanbury’s Pharmacographia (reproduced in DymocVs 
Materia Medica, Western India, 560). 

Trade. —In Bombay the seeds of I. muricata, jacq. (imported from 
Persia), are sold much more commonly than those of the true kdld dana 
(Dymock). Their action appears to be identical (seethe account of that 
species below). Irvine remarks that in Patna the kdld dana seeds sold at 
2 annas a pound during his time. 
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Syn.—I. bona-nox, Bot. Reg.; Convolvulus muricatus, Linn.; Ca- 
lonyction muricatum, G. Don.; C. bona-nox, Chois., var. murica¬ 
ta, Chois, in DC. Prod. 

Vern. — Blink bhauri. (== lesser bhauri), Konkan ; Gariya , Bomb.; Kalit - 
dlanga , Sing. ; Tukin-i-nil, imported into Bombay from Persia. 

References.— Roxb., Fl. Ind., Ed. C.B.C.,167; Trimen, Cat. Ceylon PI., 
59 ; Grab ., List Bomb. 17 ., No. 972 ; Dymock , Mat. Med. \V. Ind., 2nd 
Fd. } s^r, 562 ; Bent. & Trim., Med. PI., 18s; S. Arjun , Bomb. Drugs , 219. 

Habitat.—Common in India, cultivated, and also apparently wild. In 
some of its forms it approaches so close as to be almost indistinguishable 
from certain conditions of I. hederacea, Jacq .; it is quite distinct from I. 
bona-nox. It is said to occur on the Himalaya at altitudes of 1,000 to 
5,000 feet, extending from Kangra to Sikkim. 

Medicine. 1 he seeds are used chiefly as a substitute for those of the 
preceding species, from which they can be distinguished by their larger 
size, lighter colour, and thick testa. Dr. Dymock was the first to establish 
that the Tukm-i-ml imported from Persia was identical with this species. 
When exhausted, he writes, with rectified spirit, the Persian seeds yield a 
brown resin and yellowish oil, having the same appearance as the resin and 
oil of the genuine article. The medicinal properties of the Tukm-i-nil 
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seem to be the same as that of the Kdldddna , but Dymock adds “ accurate 
observations are required.” The juice of the plant is used to destroy bugs. 
The value of the imported seed is said to be R5 per maund of 37-JIb in 
Bombay. 

No information is available as to whether or not the seeds of the indi¬ 
genous stock of I. muricata are utilised by the people of India. 

Food. — Dymock refers to this species as one of the plants eaten in 
times of famine. 

Ipomsea obscura, Ker.; FI. Br. Ind., IV., 207. 

Syn.—I. insuavis , Bl.; I. ocularis, Bartl.; Convolvulus obscurus, 
Linn . 

Vern. — Sirutali, Tam.; Tsinnataliaku , also nalla kokkita,!. el.; Maha- 
mddu , Sing. 

References. —Roxb., FI hid., Ed. C.B.C . , 15S ; Dais. & Gibs., Bomb. FI., 
166; Wight, in Madras Journ., V., 6 , t. 12; Ainslie, Mat. Indica , II., 
394; Trimen. Cal. Ceylon PI. do ; Drury, U . PL, 259 ; Mason. Burma 
arid Its People, 784 ; Elliot , FI. Andhr ., 125 ; Gazetteers :—Bundelkhand, 
82 ; Mysore & Coorg , /., 56 ; Bombay ( Kanara), XV., 439 . 

Habitat.—Fairly common throughout India, ascending to altitudes of 
3,000 feet. The variety known as gemella is frequent in Bengal and 
Burma. 

Medicine. — Ainslie appears to' be the only writer who describes the 
properties of this plant. He says " the leaves of this twining plant have 
a pleasant smell and mucilaginous taste; when toasted, powdered, and 
boiled with a certain portion of ghi, they are considered as a valuable ap¬ 
plication in aphthous affections.** 


I. pes-tigridis, Linn,; Ft. Br. lnd., IV., 204 ; Wight , Ic. f t. 836. 

Tiger.Footed Ipojlea. 

Syn.— -Convolvulus pes-tigridi, Spreng . ; C. palmata, Moench. 

Vern.— Languli-latd, Beng.; Mekamu aduga, Tel.; Divi-adiya, divi- 
pahuru , Sing. 

References.— Roxb., FI. Ind., Ed. C.B.C., 169: Elliot, FI. Andhr., 114; 
Mason, Burma & Its People, 437, 783 ; Gazetteers:—Bundelkhand, 82; 
* Agra, lxxv. ; Himalayan Districts, 3 i 4 ; Mysore & Coorg,!., 56 ; Indian 
Forester, XII., App. 17; Trimen, Cat. Ceylon n., 59 ; Rheede, Hort . 
Mai., XI ., 121, t. 59. ■ . 

Habitat.—A very common species, throughout India from the Panjdb 
to Malacca and Ceylon. There are two varieties — 

a hepaticifolia: leaves 3-lobed or angular. This is the most abund¬ 
ant species in the Deccan Peninsula. 

/3 capitellata : leaves ovate, cordate, acute, entire. A common Ipomcea 
from the Deccan to Behar and Hindustan proper. 

Medicine.—Said to be used medicinally. 


I, purga, Hayne. 

Jalap. 

Syn.—E xognonium purga, Benth . 

References.— Year-Book, Pharm., 1874, 85 ; Few Report, 1881,49; Kew 
Off. Guide to the Mas. of Be. Bot., 99. 

Habitat,— A native of the Mexican Andes, occurring at altitudes between 
5,000 and 8,ooo feet above the sea. In fhe'localities wh$re it occurs, rain 
falls almost daily, and the diurnal temperature varies from 6o° to 75 0 Fh. 
It flourishes in shady woods in^a deep rich vegetable soil. 

It is now being cultivated in^Europe and India; in the south of Eng¬ 
land it is said to grow freely if planted in sheltered borders,- but its flowers 
are produced so late in autumn, that they raiely expand, and the tubers 
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which develop in some abundance, are liable to be destroyed in winter 
unless protected from frost ( Pharmacographia ). 

Cultivation. 

N.-W. Provinces. —About the beginning of the present century, 
Ainslie urged that the Government of India should endeavour to cultivate 
the jalap plant. In 1836, the same recommendation was made by Dr. 
Royle (Trans. Agri.-Hort. Sue. Ind ., ///., 40), but apparently the first at¬ 
tempt at its cultivation was not made until in 1854. Dr. Jameson, Super¬ 
intendent of the Botanic Gardens, Saharanpur, in that year reported:— 

“ Through the kindness of Dr. Royle I have been able to introduce jalap into 
the Himalaya, where it is now growing with great vigour. In a^few years 
there will be a sufficient quantity of roots to supply this valuable medicine 
to the public service. It grows well at altitudes between 4,000 to 4,500 
feet.” Commenting on that report Mr. J. F Duthie informs the author 
that “ this experiment did not lead to any practical result, as no further 
mention was made by Dr. Jameson regardingthe cultivation of the plant. 
In 1884, 300 small tubers weighing 5 to 61 b were received from Ootacat 
pund for cultivation in the Arnigadh garden, and from these the crop has 
increased to 640]]!. The plant grows with great vigour at Arnigadh; but 
the root growth/ Mr. GolIan thinks, would be all the better if the vine 
growth were less vigorous. As the Bengal medical dep6ts require in 
all 2,000ft of the dried root annually, and only 640ft have been produced 
during four years, I fear it will take some time before the garden is in a po¬ 
sition to supply the full amount. Mr. Goltan tells me that the tubers lose 
five-sixths of their weight in drying, so that in order to prepare 2,000ft of 
dried tubers no less than 12,000ft of green tubers would be required ; and 
to keep up a steady annual supply of 2,000ft, 36,000ft of green tubers 
should be in hand before commencing to supply the drug.” 

Madras. In a foot-note to page 443 of the Pharmacographia , Flucki- 
ger and Hanbury say that on the 15th January 18/0 they received from 
Mr. Broughton, of the Nilghiri. Hills, a cluster of tubers of jalap weighing 
9ft. It would thus appear that jalap cultivation was commenced in the 
Madras Presidency prior to that date. Mr. Jamieson, however, in his 
Annual Report of the Botanic Gardens and Park of the- Nilghiris for 
1879-80, states : ‘'The propagation of jalap was started in the Oolaca- 
mund gardens in 1877* Our stock then consisted of 100 plants that had 
been grown.in the gardens for ornament. Although the tubers increase 
to a large size and the stems grow luxuriantly and flower profusely, the 
flowers do not fertilize freely, and produce but few seeds in the climate of 
Uotacamund, consequently the increase of the plant has been confined 
almost entirely to propagation from root and stem cuttings. This work 
has been earned on steadily until there are now upwards of 25,000 plants 
^d root cuttings permanently planted out. The tubers were at first plant- 
nn/f C > et J/ was f°und that they did not exhaust the land, 

olanted in rnSc^i y W f wlien planted closer. They are, therefore, now 
the row dop' n t iree ^ et a P art - and the distance between each plant in 
SantodJffiv that 25.ooo plants give a total area 
reduced by dost plant! Ig” of cultivation, weeding, &c., is also much 

°/ n \ \ CU u- V u tion '~ Ha v' n g no data to guide me regardingthe 
climate and soil which are natural to the jalap plant, ! tried it m a variety 
of situations, and now find that it thrives best in a tolerably rich, dry 
and friable, loamy soil 5 in tact, conditions of soil that are indispensable to 
the production of good potatoes seem equally necessary to the growth 
of jalap ; good grass land is preferable to open rich forest land ; when 
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planted in the latter it has a greater tendency to produce a mass of suc¬ 
culent roots than to form tubers. In opening land for the cultivation of 
jalap several acres of well drained grass land sheltered from the south¬ 
west winds and with a stream of water on or near it should be laid out in 
terraces io feet wide. The terracing should be completed by the enci 
January and the ground dug over to the depth of two feet, and left ex¬ 
posed to the action of the sun until the beginning of April, when it should 
be drilled, manured, and planted with potatoes (an early ripening variety 
of kidney would be the best variety to plant). The potatoes should be 
lifted in June, the land cleared of weeds, and forked over in order that the 
manure (not taken up by the potatoes) may be thoroughly incorporated 
with the soil. The ground is now ready to receive the jalap plants, which 
should be planted when the tubers are about the size of pigeon eggs in 
rows (across the terraces) on ridges a few inches higher than the general 
level of the ground, in order that they may be raised sufficiently high to 
prevent water from lodging immediately around them. If the weather be 
dry, the plants should be watered occasionally until they have begun to 
grow; when once established ordinary garden culture as to weeding, &c., 
is all that is necessary. ~ 

Jalap is a herbaceous plant throwing out twining stems, which should 
be supported by stakes or wire trellises in the same manner as ordinary 
garden peas are. The stems die down annually and the tubers remain 
dormant for two or three months. In addition to the serial stems, jalap 
throws out a mass of underground shoots, which emit roots and form 
tubers at intervals of from six to nine inches. It is from these underground 
shoots that the greater proportion of our plants have been raised; when cut 
about three inches long and planted, they root freely and gradually enlarge 
into tubers; by this means the plants can be multiplied to any extent. 

One acre of land planted, as I have described, should at the end of 
three years produce 5,000ft of green tubers, which will yield, when 
thoroughly dried, i,oooft of jalap powder; the cost of cultivation, collection, 
and drying of the root for the same period will not exceed R300. I, there¬ 
fore, estimate that dried jalap tuber can be produced in Ootacamund at a 
cost of 4 annas and 10 pies per ft. ...... 

In 1881-82 Mr. Jamieson reported: te The cultivation of this plant 
has passed beyond the experimental stage, and it is now an established 
fact that jalap can be grown successfully in Ootacamund and will pa) a 
fair return on the outlav even at the price allowed b) the Medical Stores. 
The outturn of dry root was not so large as I anticipated, or what it would 
have been had the tubers planted been allowed to come to maturity. Tut 
so long as I have to lift them to supply the public, it will be some years be¬ 
fore I have a sufficient area brought under cultivation to meet the demand 
of even the local medical department, the annual requirements of which 
Surgeon-Genera! Cornish puts at 1,200ft ” 

In 1882-83 Mr. Jamieson remarked: “The total number of tubers 
sold and distributed gratis during the year was 9,051, which is 3,741 
more than was sent out in 1881-82. From the above figures it will be ap¬ 
parent that the cultivation of this drug is being taken up by private indi¬ 
viduals. To those who purchased a large number of tubers a consider¬ 
able reduction in the price (R5 per 100) was made. This plan I con¬ 
sider preferable to supplying tubers to any and every applicant. As 
directed the area under this crop has not been extended, the present stock 
being sufficient to meet a considerable increase on last year’s demands for 
tubers and leave a quantity available for the Medical Stores.” 

Mr. M. A. Lawson, Government Botanist and Director of Chinchona 
Plantations, Nilghiris, has favoured the author with the following special 
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report, which brings the facts of Madras cultivation down to the present 
date : —“ The true jalap (Ipomaeapurga) grows extremely well on these hills, 
especially in peaty soil. The tubers in four or five years’ time, weigh, when 
first taken up, from five to ten pounds, and upon analysis are found to be 
as rich in the purgative resins, as the best kinds imported from South 
America. I only know of one person who has attempted to grow them on 
any large scale, and he has not been very successful. The Government of 
Madras ordered the re-cultivation of the jalap in these gardens two years 
ago, and about one acre has been planted with the tubers, which in 
another two years’ time will yield probably some thousands of pounds of 
the drug, and if the cultivation of them is found profitable it is hoped that 
planters will be induced to give it another trial.” A 

Bengal. — T he Superintendent of the Royal Botanic Gardens, Cal¬ 
cutta, reports that the cultivation of the jalap plant in Bengal was not suc¬ 
cessful. 

Ipomasa Quamoclit Linn.; FI. Br. Lid., IV., rgg. 

Red Jasmine. 

Syn.—C onvolvulus pennatus, Lamk.; C. Quamoclit, Sprat#.; Oua- 

MOCLIT VULGARIS, Chois. 

— Tafu. latd , Idl or swdtci, kdmlatd, or lal or swdta turn lata , Beng.5 
Vishnukrant, Mar.; Kdmlatd , Hind.; Tsju ria-cra nti } Mal. (In 
Rheedc, Hort. Mal., AY., 123, t. 60 ); Myatlace-ni, Burm.; Kdmalata , 
tarulatd (Cupid’s flower), Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C ., 169 • Sir W. Jones , V., 88, 
No. 20; Dymock, Mat. Med. W. Ind., 2nd ! Ed., 561 ; U. C. Duit , Mat- 
Med. Hind., 302 ; Mason, Burma and Its People, 43s, 783; Jour. Agrir 
Hort . Soc. Ind. (New Series), IV., 94; Rumph., Amb., V.. 155 , r.2. 
Habitat.—Roxburgh regarded this species as a native of various parts 
of India, but the Flora of British India gives it as “common throughout 
India, in gardens and as a denizen ; native of tropical America.” There 
are two varieties of the plant met with in gardens—red and white flowered ; 
the former only occurs wild or ? acclimatised. 

Medicine.—The Hindus consider it to have cooling properties. The 
pounded leaves are, for example, applied to bleeding piles, while a prepara¬ 
tion of the juice with hot ghi is administered internally. Dr. Dymock says 
that in Bombay the leaves are used as a Up for carbuncles ( Kdlpuli ). 

I. reniformis, Chois.; FI. Br. Ind., IV., 206. 

Syn.—C onvolvulus reniformis, Roxb.; Evolvulus emarginatus, 
Burm.; Ipom^ea cymdalaria, Fcngl. 

Vern . U ndirkan i, Bomb.; Perretay kiray, Tam. ; Toinuatali, Tel. 

References.— Roxb., FI. Ind., Ed. C.B.C., j6i ; List of Drugs contributed 
Calcutta Inter. Exh;h. by Baroda Durbar, No. 118 ; Dymock, Mat. Med. 
\\ - Ind., 2nd Ed., 566; S. Arjun, Bomb. Drugs, 94; Lisboa, U. PI. 
UaWtLA 202 '’ lndian tester, III., 237 ; Gazetteer, Banda, 82. 
flrk “f Dltat * A P r ?cumbent plant with reniform leaves and small yellow 
northvvnrrU^u 11 ! in th S h°t tcr parts of India in damp places, extending 
i if >' ° * xa JP luana a nd westwards to the Deccan Penin 

lOrJlf f ^. S L he , hllls t° alti tudcs of 3,000 feet above the sea. 

, n .‘ 1 hes plant is described as deobstruent and diuretic (Sa- 

\ h< Z*Z Dy . r ? 1 .° < I k remarks that the Hindus administer the juice 
in rat-bitt, and drop it into the ear to cure sores in that organ. 

Food.— Used as a pot-herb. 

I. sepiaria, Keen.; FI Br. Ind., IV., 209. 

Syn. Ipom/Ea striata, Roth. ; I. IIeynii, Wall. • Convolvulus mayi 

r^r AT s ». c - maru,natus ’ ^ 

I. 4T0 


IPOMJEA 

sepiaria. 


CULTIVA¬ 

TION. 

Madras 


Bengal. 

404 

405 


MEDICINE. 

406 


407 


MEDICINE. 
\ Juice. 

408 

FOOD. 

409 

410 








s p. 


MEDICINE. 
411 

FOOD & 
FODDER* 
412 
4^3 


Lai- Dana. 

414 


Dictionary of the Economic 


<SL 


The Shapusundo or Lal-dana. 


Vern. —Ban kalmi , Beng.; Thali kirai, I am.; Metta tiiti, puriti tige, 
Tel.; Tint-tali, Mai..; Rasa-tel-kola, Sing. 

References.— Roxb., FI. Ind., Ed. C.B.C., 168; Re’v.f.Loiigin Agri.- 
Hort. Soc. Ind.JournfX., 21; Dais. & Gibs., Bomb. FI., 1661; Elliot, 
FI. And hr., 115; Gazetteers Bombay, III., 203 ; Mysore & Coorg, 1., 

63; Banda, 82; Indian Forester, 111237 ; Trimen, Cat. Ceylon FI., 

60 ; Lisboa, U. PI. Bo 7 nb., 202 . 

Habitat.—A species frequently mqt with throughout India to Malacca, 
Ceylon, &c. The variety— stipulacea—(=Convolvulus stipulaceus, Roxb.), 
occurs in Chittagong. 

Medicine.—According to the Pkarmacobceiti of India, thisis presumed 
to be one of the species that yield the seeds known as Shapussu7ido: see 
Xpomoea sp. ? It seems more than likely, however, that Ldl danah is not, 
as generally affirmed, synonymous with Shapussundo. 

Food and Fodder.—Eaten as a. pot-herb and given as fodder to cattle. 

Ipomsea sp. ? 

Vern.— Shapussundo, and by some also Lai danah. 

References.— K. L. Do, Indigenous-Drugs of India, 86 ; Pharm. Ind.,JS 7 ; 
Drury, U. Tl. Ind., 337 ; Home Department Official Correspondence 
regarding a New Edition of Pharm. Ind,; Memo, by K. L. De, No. 14 * 

Habitat.—Although dried specimens of this plant do not appear to have 
been submitted to any botanical authority for determination. Dr. De 
affirms that it “grows abundantly in the Upper Provinces, and he a dds : 
“When cultivated in Bengal, it grows equally well. The seeds are sold 
in large quantities in Patna and other markets of the Lpper Provinces. 
Each capsule contains three seeds of a brownish-red colour, and studded 
with minute hairs. When soaked in water, they swell and yield a m uci- 
lage. The seeds are to be dried in the sun previous to being powdered. 

The above passage practically contains all we know regarding the 
identification of these seeds. Waring, in the Pharmacopeia, referred 
them to Ipomaea, apparently on the assumption that they were identical 
with the lal-dana of Mr. T. O. Lahory, but he does.not inform us whether 
or not he personally examined either or both of these seeds. It the P» a pt 
that yields the so-called shapussundo be as plentiful as Dr. De would 
lead us to suppose, it is remarkable that it has never been botamcaUy 
determined. Numerous writers refer to it, but perhaps repeat in other 
sentences only the statements originally published by De, so that during 
the past twenty years nothing further has been made known than is con¬ 
tained in De’s Indigenous Drugs of India. 

The remark that the capsule contained only three seeds would (assum¬ 
ing that it is an Ipomsea, of which the writer has some doubts) assign 
it to the sub-genus Pharbitis, whereas Waring presumed shapussundo to 
be the seeds of Ipomsa cymosa, R. & S., and I. sepiaria, Keen., “which 
have their seeds covered with short brown hairs,” but these species do not 
belong to Pharbitis. Turning to works on Economic Botany, however, to 
discover references to shapussundo, Roxburgh {FI. Ind., Ed. C.B.C ., 60 7) 
is found to assign the name shah-pusu7id to Amberboa (Centaurea) mos> 
chata, DC., Prod., VI., 560. and Voigt [Hort. Sub., Cal., 424) repeats this 
as sapusund (the Sweet Sultan;. Baden Powell (Punjab Products, J 55 

286) adds to shahpasand the name of ldl ddna as the vernacular of 
Centaurea moschata, and refers these to the same position with Centaurea 
Behen, Linn. (DC., Prod., VI, 567), which he describes as a mild purga¬ 
tive root imported into India from Kabul. Stewart gives the name 
shdpiang to Withania coagulans and asgand to W. somnifera. Dymock, 
while discussing the properties of Centaurea Behen, remarks Ainslie 
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confounds it with asgand* and also with the root of Physalis (Withania) 
somnifcra” ( Conf. with Mat. hid ., II., 14). The writer has read through 
Ainslie’s account, and is of opinion that he is there describing, as he 
affirms, Withania somnifera, which Dymock himself admits is the true 
asgand, though the tubers of an Ipomaea imported into Bombay from Persia 
are also sold in the bazdrs as asgand. (See the information given under 
I. digitata above.) 

It will thus be observed that much confusion exists regarding shapus- 
sundoy and were it not that the seeds of neither Amberboa nor Centaurea 
would answer to De s description, the writer would be much more dis¬ 
posed to transfer that drug to either of these genera than to leave it in 
Ipomsea. It is curious, however, that shapussundo , asgand ^Ipomaea), 
asgand (Withania), and Centaurea Behen—mild aperient drugs—should be 
so much confused one with the other, and that Amberboa moschata should 
at the same time be the only plant of the lot that can be said to be met 
with on the plains of India, though of course under cultivation only, still 
further that Withania should be the only indigenous Indian plant of the 
series. Irvine, in his Materia Medica of Patna , does not allude to sJia- 
pus sun do, though De specially mentions that city as the market where it 
is chiefly obtained. 

Ipomaea Turpethum, Br,; FI Br, Ind., IV,, 212 . 

Turpeth Root or Indian Jalap. 

Syn.— Convolvulus Turpethum, Linn.; Roxb.; Wight; Hassk • 
C. anceps, Linn.; C. triqueter, Vahl,; I. anceps, R. &S. ; Bl. • 
Chois.; I. TRIQUETRA, R. & S. ; SPIRANTHERA TURPETHUM, Bojer 
Operculina Turpethum, Manso, 

Vern.—Nisoth, tarbud, nukpatar, pitohri, Hind.; Tcori, dhud kalmi (or 
dudtya-kalmi), Beng.j Sana etka. Santal : Chita bcinsn Oho 



- - - — _____ J 

^, e vvas P 1(J bably misled by the Tuhfat which gives asgand as Hindi for " white 
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and krishna or black. The white variety ispreferred for medical use as a 
moderate or mild cathartic. The black variety is said to be a powerful 
drastic and to cause vomiting, faintness, and giddiness. Trivrit has been 
used as a purgative from time immemorial and is still used as such by native 
practitioners," alone, as well as in various combinations. In fact this 
medicine is the ordinary cathartic in use amongst natives, just as Jalap 
is among Europeans. The usual mode of administering it is as follows. 
About two scruples of the root are rubbed into a pulp with water and taken 
with the addition of rock salt and ginger or sugar and black pepper. 35 
Roxburgh wrote in his Flora Indica of this drug that “ the bark of the root 
is by natives employed as a purgative, which they use it fresh, rubbed up with 
milk. About six inches in length of a root as thick as the little finger they 
reckon a common dose. 33 In a separate and more recent note on this sub¬ 
ject he says, quoting Dr. Gordon : “ The drug which this plant yields is 
so excellent a substitute for jalap, and deserves so much the attention of 
practitioners, that I doubt not the following account will prove acceptable. 
It is a native of all parts of continental and probably of insular India also, 
as it is said to be found in the Society and Friendly Isles and the New 
Hebrides. It thrives best in moist shady places on the sides of ditches, 
sending forth long, climbing, quadrangular stems, which in the rains are 
covered with abundance of large white, bell-shaped flowers. Both root 
and stem are perennial. The roots are long, branchy, somewhat fleshy, 
and when fresh contain a milky juice which quickly hardens into a resinous 
substance, altogether soluble in spirits of wine. The milk has a taste at 
first sweetish, afterwards slightly acid; the dried root has scarcely any 
perceptible taste or smell. It abounds in woody fibres, which, however,* 
separate from the more resinous substance in pounding, and ought to be 
removed before the trituration is completed. It is, in fact, in the bark of 
the root that all the purgative matter exists. The older the plant the more 
woody is the bark of the root; and if attention be not paid in trituration 
to the removal of the woody fibres, the quality of the powder obtained 
must vary in strength accordingly. It is probably from this circumstance 
that its character for uncertainty of operation has arisen, which has occa¬ 
sioned its disuse in Europe. An extract, which may be obtained in the 
proportion of one ounce to a pound of the dried root, would not be liable 
to that objection. Both are given in rather larger proportion than jalap. 
Like it, the power and certainty of its operation are very much aided by 
the addition of cream of tartar to the powder, or of calomel to the extract. 
I have found the powder in this form to operate with a very small degree 
of tenesmus and very freely, producing three or four motions within two 
to four hours. It is considered by the natives as possessing peculiar hy- 
dragogue virtues, but I have used it also with decided advantage in the 
first stages of febrile affections. 33 

About the same time that Roxburgh was examining turbud, Ainslie was 
engaged writing his Materia Indica , and in addition to much interesting 
information derived from other sources, he republished the further facts 
given in Carey and Wallich’s edition of Roxburgh's Flora Indica , in which 
Wallich, Gordon, and Glass pronounce the root “ a medicine of very con¬ 
siderable value as a cathartic, 33 Ainslie urges that it is in the root bark, 
not the entire root that the medicinal property resides, so that the drug 
may be depreciated by the use of the whole root. Ainslie remarks : “In 
the valuable Sanskrit Dictionary, the Amara Kosha , and also in the Bhdva - 
pralidsa and Rdjanighantu ,* may be found many synonyms for this 


* These Mr Colebroke mentions as amongst the best writings of the Hindus on 
Materia Mcdica. 
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IPQIVLEA 

Turpethum. 


plant; in the last of these the root in question, teori (Beng.), is recom¬ 
mended as of use in removing worms and phlegm.” “ Our present article,” 
he continues, “had long a place in the British Materia Mcdica (Con¬ 
volvulus indicus, Alatus maximus), but of late years it has fallen into disuse, 

I find it mentioned by Avicenna (264.) under the name 00 £ turbad; 
but the first amongst the Arabs who prescribed it was Mesue, who gave the 
root, in powder, to the extent of from 5 1 to 5i’b an ^ decoction, 

from 5 ii to $iv. Alston, in his Materia Mcdica (Vol. II., 530), speaks of 
turbith as a strong and resinous cathartic, and recommended in his days 
in gout, dropsy, and leprosy. The plant is known to the modern Greeks 
by the name of Tovpireti.” “ Virey speaks of the root of the Convolvulus 
Turpethum as more drastic than the common Jalap.” Muhammadan phy¬ 
sicians recognise, like the Hindus, two forms of Uirhad , a white and a 
black, and recommend that the black should be avoided on account of its 
poisonous properties. 

In India the usage of this drug, apparently, fell off after the ap¬ 
pearance of O’ Shaughnessy's Bengal Dispensatory , where he wrote, while 
commenting on the facts published in Roxburgh’s Flora of hidia, “ we 
have also subjected its properties to careful clinical experiment, and we 
feel warranted in asserting that the action of the medicine is so extremely 
uncertain that it does not deserve a place in our Pharmacopoeia.” That 
verdict was reproduced in Waring*s Pharmacopccia of India, and European 
interest in the drug, from the date of that work, may be said to have died out. 

It will, however, be found (from the selection of special opinions quoted 
below) that native practitioners continue strongly in favour of it, and that 
Dr. Moodeen Sheriff and others think that the adverse opinion held by 
European authorities is largely due to the whole root having been used 
instead of the root-bark. In this opinion Merat and DeLens concur, re¬ 
commending that the roots should be chosen in which the bark is intact, 

“ as most of the activity of the root resides in that part.” 

Chemistry.— The bark is without odour and has little taste. “ Ex¬ 
amined by M. Bontron Charland, it was found to contain resin, 
fatty substance, volatile oil, albumen, starch, a yellow colouring matter, 
lignin, salts, and oxide of iron. The root contains 10 per cent, of resin 
{M. Andouard ). According to M. Spirgatis, this resin is a glucoside, 
turpetHin, H 66 0 16 , like that of other Convolvulaceje, insoluble in 
ether, but soluble in alcohol, to which it imparts a brown colour not remov¬ 
able by animal charcoal. To obtain it pure the alcoholic solution is con¬ 
centrated ; the resin precipitated by water, boiled with this vehicle, then 
dried, reduced to powder, digestedvvith ether, and finally redissolved by 
absolute alcohol, and thrown down by ether.” “ It is inflammable, burn¬ 
ing with a smoky flame, and emitting irritant vapours” ( United States Dis¬ 
pensatory, 25^/2 Ed., 1770). Accordingly Spirgatis turpethin is only present 
in the root to the extent of 4 per cent. Under the action of alkaline bases 
it is transformed into turpethic acid (C 31 H, 0 0 1S ), and by hydrochloric and 
other dll ute acids it is decomposed into turpethotic acid (C ie H :; O,) and 
glucose. (It atts. Chemistry, V., 025-926). According to Dr. Dymock the 
flow ers are in Western India applied to the head in hemicrania. 

Special Opinions. — §“ My experience of the root of Ipomaea Turpe- 
thum is much greater now than nineteen years ago, when I spoke of it 
in the Supplement to the Pliunn . of India , pages.346— 348. There are 
two varieties of it which are well known in the bazar as sufed-turbud , and 
kala-turbud, or, the white and the black turpeth root, respectively. The 
drug consists of pieces of root and root-bark, and the latter being the 
best and not generally sold separately in the bazdr, requires to be picked | 
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out. The root-bark occurs in cylindrical pieces, varying in length from 
2 to 4 inches, and in thickness from one quarter to one inch.; quilled or 
curved; smooth, but often wrinkled longitudinally; taste slightly acrid, 
and odour agreeable if new. The colour of the white variety is grey or 
reddish-grey; and of the black, brown. The cut ends of the piece, parti¬ 
cularly in the white variety, are often covered with some resinous sub¬ 
stance. The thickness of the bark itself is about a line or two, and the 
bark of the white variety is generally thicker than that of the black. 

The turpeth root, notably the white variety of it, is quite equal to jalap 
and superior to rhubarb in its action, and preferable to both for having no 
nauseous smell or taste, and for being a very efficient and satisfactory 
purgative when used alone. Its dose is somewhat larger than that of 
jalap, but this is no disadvantage, as long as it is safe and free from nauseous 
taste and smell. The dose is larger only by 10 or 15 grains. As a 
cathartic and laxative, the turpeth root is useful in all the affections in 
which either jalap or rhubarb is indicated. The best way of administer¬ 
ing it is in simple powder; but it may also be employed in combination 
with cream of tartar in euqal proportion, and with or without a few 
grains of ginger in each drachm of the compound powder. Dose of the 
simple powder is, from fifty to seventy grains, and of the compound powder 
from a drachm to nintey grains ” (Honorary Surgeon Moodeen Sheriff 5 
Khan Bahadur, G. M. M. C., Triplicane, Madras). “ What is sold as 
black turband has the same structure as the white, but it is of smaller size 
and darker colour ” {Surgeon*Major Dymock , Bombay ). “ Used as a pur¬ 

gative by native practitioners” (Civil Surgeon W. H. Morgan , Cochin ). 

“ Is a purgative which is very frequently used with rock salt and long 
pepper” (Surgeon*Major Robb, Civil Surgeon, Ahmedab.ad). “The root 
powdered in doses of a drachm and a half is used as a purgative, but is less 
efficient than kdladana” ( 1st Class Hospital Asst. Lai Mahomed, Mam 
Dispensary, Hoshangabad , Central Provinces). 

Fodder.—Cattle will not eat this plant, though they greedily devour 
many of the other species of Ipomaea. 

Sacred.—The Hindus offer the flowers to Shiva. 

Ipomsa vitifolia, Sweet.; FI. Br. hid., IV., 213. 

Syn.—C onvolvulus vitifolius, Linn .; C. angularis, Linn.; Ipomjea 

ANGULARIS, Chois. 

Vetn.— Nanai, Bomb.; Kya-hin-kadae-n'may , Burm. 

References.— Roxb., FI. hid., Ed. C. B. C., 160; Dais, and Gibs., Bomb . 

FI., 1C5; Kura, For. FI. Burm., II., 219 ; Thvaitcs , En. Ceylon PI ., 426 ; 

Voigt, Hort. Sub. Cal., 361; Indian Forester , II., 26; Dymock, Mat. 

Med. IV. hid., 566; Journ. Agri.-Hort. Soc. hid. (Old Series), VI.,{47 ; 

Gazetteers: — Kanara, 439 /, Him. Dist., 3 r 4> 

Habitat.—Met with throughout India (except the dry North West) and 
from Sikkim to Assam, Chittagong, and Burma. Distributed to Ceylon, 
Malacca, Malay Islands, &c. _ .. 

Medicine.—Dymock says the juice is in the Koncan considered cooling 
and is given with milk and sugar. A Up is prepared; consisting of the 
juice, with lime juice, opium, and Coptis Teeta, which is applied around 
the orbit of the eye in inflammation. 


IRIS, Linn.; Gen. PI ., III., 686. 

The economic information regarding the various species of Indian- Iris is 
very obscure. It seems probable that a re-arrangement of the facts here puD- 
lished may have to take place when the bazar products have been more definitely 
referred to the species to which they belong . This enumeration may* .® r ’ 

be accepted more as giving the names of the Indian wild and cultivated P - 
than as placing on record a satisfactory statement oi each mdivic ua . 
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would appear to be some six or seven indigenous species: within Quetta three' addi¬ 
tional forms, and in Afghanistan some four or five more. In Davies’ Trade and 
Resources of the North-West Frontier Iris and Kut (Saussurea Lappa) are 
confused together. 

Iris ensata, Thunb.; Jour. Linn . Soc., XVI 9 , igg ; Irides. 

Syn.—I. Moorcroftiana, Wall . 

Vern, Iris a, soslin, Hind*; Tesma, Bhote ; Krishun , unarjal, marjal, 
Kashmir; Begbunuphsha, Pers. 

References. —Stewart, Pd. PI., 240; Boissier, FI. Orient., V., 127; Med. 
Top . Ajmir , 129. 

0 Habitat.—Common on the temperate North-West Himalaya and Kash¬ 
mir, in damp places, often grown in gardens. 

Fodder.—§ “ The leaves are largely collected and employed as fodder 
and bedding for cattle, for thatching, matting, and basket-work in 
Ladak” (Surgeon-Major J. E. T. Aitchison, Simla). 

3. florentina, Linn.; Jour. Soc . Linn., XVI. , 146. 

The Iris, Orris Root. 

Vern.— Irsa, sosun, Hind. ; Bekh sosan, ersd, Kashmir ; Irisa, Pb. ; Bekh- 
i-banfsa , Pers, 

References.— Stewart, Pb. PL, 240 • Boissier, FI. Or.. V., 137; Ainslie, 
Mat. Ind., I., 182, 284 ; Bent. & Trim., Med. PI., 278 ; S. Arjun , Bomb. 
Drugs, 142; Murray, PI. and Drugs , Sind, 19; Irvine, Mat. Med., 
Patna, 10 ; Med. Top , Ajmir, 129: Year-Book , Pharm., 1873, ltd: 
Bird-wood, Bomb. Pr., 89. 

Habitat.—This is the European plant so much used in the preparation 
of the sweetly-scented Otto of Orris. It is said to be sometimes met with 
in Indian gardens. In Kashmir this, as also several other species, are 
cultivated, and either wild or only acclimatised are frequently seen on 
the margins of fields near water. The writer collected what appears to be 
this species in Pangf. It is fairly plentiful in the Simla district and in 
Kullu, but always under circumstances that would lead to the suspicion 
of its being cultivated or at most only an escape from cultivation. * This 

• may probably be the Iris longifolia mentioned by Adams ( Wanderings of 
a Naturalist, p. 196) as seen by him on the Northern Pinjal, though it 
would seem that I. pallida is m many parts of the Himalaya also accli¬ 
matised and may possibly be the shrill or skechu of Stewart's Punjab 
Plants. 

Perfumery.— It is not known whether the natives of India employ the 
tubers of any Iris in perfumery. But it is significant that while in the 
Ain-i-Akbari a special chapter is devoted to Perfumes, no mention should 
be made of Orris. Presumably the perfume prepared from these rhizomes 
in Europe was not known to the Muhammadans of India 300 years ago. 
(Conf. with Piesse , Art of Perfumery, 772-/74.) 

Medicine. 1 here seems considerable doubt as to the identification of 
the imsa root ; in fact, it is not by any means proved to be obtained from 
this species. Stewart says irisa is used externally in the treatment of 
rheumatism, Irvine mentions that it comes to India from Kabul. But 
I. germanica is cultivated in Kashmir and is more probably the source of 
the drug mentioned by Stewart than is I. florentina. 

I. germanica, Linn.; four. Linn. Soc., XVI., 146. 

DKF , LE o X o’ Kno:v?es and Westc.; I. NBPALENSIS, Wall., in Lindl 
Bot. A eg., t. S18, von Don ; I. violacea, Savi. 

Vem.--Btkhd-banafshah, Pkrs. ; Irsd, Arab.; Keorc-k i-mM, Hind & 
Bomb. * 

Dvmoek, Mat. Med. W. Ind., 2nd Ed., 703 - 794 / Boissier, 
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is found in immense quantities, whole hills and ranges being formed of the 
purest oxide. Similarly, in the Chanda District, Central Provinces, 
enormous deposits of specular ore are found with which magnetite is also 
present. The abundance and wide distribution of these ores in the eldest 
rocks no doubt explains the frequent recurrence of deposits, and the 
general dissemination of ferruginous master which more or less characterises 
the sedimentary rocks of all subsequent periods. . 

In the submetamorphic or transition rocks, magnetite is known to 
occur in some localities. Also, along faults and fractures both in the 
metamorphic and submetamorphic rocks, very considerable veins o* limo- 
nite are to be found in many parts of the country, such as Cuddapah. Kar- 
nul, Manbhum, Jubbulpur, &c. The rich ores of Central India principally 
consist of haematites and occur in the , Bijawar or lower transition series ot 

In the Vindhyan formation ferruginous matter is commonly dis¬ 
seminated through immense thicknesses of beds, tinting the rocks it per¬ 
vades ; but in all localities in which the ores are sufficiently concentrated 
to be workable, the deposits are found in veins, not in beds. , 

In certain of the conglomerates, sandstones, and shales of the oond- 
wana system, concretionary masses of limonite are abundant, while m 
some of the coal-fields siderite, and clay ironstone, altered more or less 
into limonite, occur imbedded in sufficient quantity to be of considerable 
importance. It is believed that this limonite is used by Native smelters 
in all the coal-fields, but the unaltered carbonates are rarely if ever utilised 
in India, the Native furnaces being apparently unsuited for their reduction. 

The next group, or so-called ironstone-shale, is only represented in the 
Damuda valley, and is largely utilised as a source of iron ore in the Rarn- 
ganj coal-field, where there is an inexhaustible supply of readily accessible 
ore. This ore, which originally existed in the form of black-band or 
siderite, has been to some extent altered into limonite on the surfece, but 
deeper it probably exists in its original condition. 

In the next succeeding group, the Raniganj-Kamthi, ferruginous matter 
is distributed somewhat unequally, in certain parts being scarce or wholly 
absent, in others sufficient to tinge the whole rock. Segregated masses 
and thin layers of ore also are found here and there, and are occasionally 
utilised. Ore occurs in a similar way in the following groups of the 
Gondwana series. , f _ . _. , ... . 

The cretaceous rocks of Southern India, in the Inchinopoly District, 
contain nodules of iron ore in some abundance, which were formerly smelted 
to a considerable extent by the inhabitants. The Deccan trap includes a 
large amount of iron ore, disseminated for the most part in minute crystals 
of magnetite, but occasionally met with in nests of haematite, more rarely 
in layers which pass into ferruginous earth or bole. The beds of rivers 
which traverse this trap not unfrequently contain magnetic iron-sand, which 
might be collected in sufficient quantity for the requirements of Native 
furnaces, but rarely is so, owing to the brown haematite described below 
being generally more readily obtainable in the same localities. 

Segregated bands frequently occur towards the bases of beds of laterite, 
which are often prolific sources of an easily worked brown haematite, and 
sometimes contain a high percentage of metal. These lateritic ores nave 
been worked by native smelters in various localities, and at Bepur.in Mala¬ 
bar, and Muhammad Bazar in Birbhum, they have been utilised by British 
Companies. . . ... , . , 

Lastly, detrital ores of sub-recent age occur in many localities, derived 
from the breaking up of the above deposits and from superficial ^cu¬ 
mulations of ferruginous matter. These being in general easily obtained 
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and more or less soft and decomposed, are frequently preferred by Natives 
to the harder and more refractory ores in situ , which are more difficult 
both to mine and reduce. 

In the extra-peninsular area the principal sources of iron ores are the 
tertiary formations; but in the North-West Himalaya, and also frequently 
in Afghanistan and Burma, there are considerable deposits in the older 
metamorphic rocks. 

Iron, Mallet , Geology of India , IV. ( Mineralogy ), 28, 4a, 30, 32, 30. 
Fer, Fr.; Eisen, Ger.; Ferro, Ital.; Hierro, Sp. 

, ~~fohd, lohak, lohd chur=c iron filings, kheri** steel, £:>:'=bloom or 
ball 01 iron, war—iron furnace, Mf^—slag from iron furnace, karguha = iron 
furnace tongs, sa«sri»iron tongs. Hind.; Lohd , Uhd, Beng.; Lokhanda, 
MAR.; Leyu , Guz.; Irumbu , Tam.; Inumu, Tel. ; Kabina y Kan.; 
lrumba Malay. ; Dan, than, Burm.; Yakqda , Sing.; Ay am, 16 ham, 
lauha, Sans. ; Hadtd, Aral. ; Ahan y Pers. 

References .—Baden Powell, PI,. Prod., r-10, S3, 66; Athinson , Hun. Dist.. 
262-290 ; Economic Geology, Hill Districts, N.-IV. P., Allahabad, 1871'; 
Mason, Burma and its People, 365, 729; Oldham, Yule’s Misson to Court 
% A J a S l8s S±> 346 7 Balfour, Cyclop., II., 371; Rep. on Iron Ores.&c., 
of Madras 1 residency; Hunter, Statistical Acct. of Assam (1870). I. 
2T, 231, 260, 299, 380; II., 210, 235 ; Hooker, Himalayan Journals, IL 
310; Axn-i-Akban, Blochmann’s Trans., 40, T13; Gladwin’s Trans., II ' 
42* 126, 139,170 ; Pharm. Ind., 364; Ainslie , Mat. Ind., /., 322-327; 
Moodeen Sheriff, Supp. Pharm. Ind., 141; U. C.Dutt, Mat. Med. Hind., 
46; Fleming, Med . PL & Drugs as in As. Res., XI. ;Royle, Prod. Res., 3; 
Mope, Note on the Iron Industry in India; Govt, of India. Debt, of 
Revenue and Commerce , No. 6, Sept. 1873, Dept, of Finance bead Com¬ 
merce, X0. 2S99, August 4th, 1882 ; Molesworth, Note oil Iran Manufac¬ 
ture by Private Enterprise, August 13th,. 1882 ; R. C. Von Schwarz, 'Pep. 
on Bengal Iron Works, Oct. 1881; Trade and Nav. Reps. Madras; Trade 
tJr Navigation Statistics of British India; (< Pioneerfar. 2Sth 1881 • I 
Gaiettrers -.—Mysore & Corns; 427- Orissa', II., 68, 75/App. III., Bom- I 

\ a g:lY-'- T’ 2’ '?/ ' 24; VL P i •• VI11 ’0°>9T ;X., 3 offl., 134; XV., I 
\ 9 ’ -—Amrtlsar, 44; Gurgaon. 13; Gurdaspur, 60; Hoshiarpur, \ 

113 ; Shahpur, 113; Peshawar, 24 ; N.-W. P., /., j.V„• Madras Manual of I 
Admmistratwn, II 36, 37, 3*, US; Bengal Adm. Rep. (KAo), ,25; 
Forbes, Settlement Rep. Calcutta U872); Central Prov. Adm. Rob. (1664- 
65), S ; (1865-66 ), 67 ; (1866-67), 78 District Manuals . -Madras- ;-Cud- 
dapah 4S; Trichinopoly, 68; Coimbatore, 22, 23 ; Settlement Reports:— 
Central Provinces ,—Cka/tda, 4, io: : 113, 114; Damoh, 88; Upper Goda- 
gy,. 41; Jubbulpore, 87 ; Nagpur {Supp’.). 276; Raipur, 7 ; Saugor, 37 
_anjab; Dera Ghatn Khan, 7; Dera Ismail Khan, 7; Hazara, 9; 

' ml N r H - P - & 0udh ’ — Babtpore, '2; also many pass- 
n of th'Art?tI£lu%% S B £g h a l Ge0l ° glCal Sune - V and in the Journals 

cal S™ R nf NC | E, / C T M . r - F .‘ R; Ma . llet - Superintendent of the Geologi- 
recions in a/hirh^l' 3 ’ h . as kin dly furnished the following account of the 
India • — ^ Ion ls f° un d and of the manufacture of the metal in 

in TOlcanic S rocks bCC r 1 t f ? Und native e «ept in meteorites, and, very rarely 

quioxide; 59 9. Ordinary iaterite is an impure earthy Variety of this ore. 
Siderttq, or spathic iron , carbonate, 48*3: clay •ironstone, oe argillaceous 
tron ore, .s an impure vanety of the carbonate. Black-band is a carbon. 
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aceous clay-ironstone. Ilm'&nite, or titaniferotts iron, an ore allied to 
haematite, but having a portion of the iron replaced by titanium, may also 
be mentioned, although it is of comparatively little importance. 

MANUFACTURE. 

Native methods—Iron. —In forme? times the manufacture of iron by 
native methods was widely practised throughout the various provinces of 
India, but within the last few decades, and more especially during the last 
quarter of a century, since the opening of railway communications, the 
competition of English iron has done much to curtail, and in many cases 
has entirely extinguished, the native outturn. A long list of places might, 
however, be given, in which the manufacture survives. 

According to the method most usually adopted, the furnace, which is 
built of clay, is some three or four feet in height, more or less, although 
the dimensions vary very considerably in different parts of the country. 
Both the exterior and interior are more or less conical in form, the circu¬ 
lar cross section at the bottom being greater, than that at the top. Near 
the bottom in front is an orifice which is stopped with clay while the 
furnace is in blast, and through which the bloom is removed at the end of 
the operation. Clay tuyeres are inserted near the base which convey the 
blast from two skin bellows, worked alternately, so as to keep up a con¬ 
tinuous stream of air. The fuel used is charcoal, and no flux is added 
with the ore. After the furnace has been brought to a sufficiently high 
temperature, the ore, sometimes in the form of natural sand, but more 
commonly after having been pounded to small fragments o. coarse powder, 
is sprinkled in at the top, in small quantities at frequent intervals, and 
alternately with a sufficiency of charcoal to keep the charge nearly level 
with the top of the furnace. From time to time during the operation 
(which lasts several hours) the slag is removed through a hole which is 
then stopped with clay. When such a quantity of ore has been added as 
will produce a bloom of iron of the size proper to the furnace used, the 
blast is stopped, the orifice opened, and the bloom removed. It is a pasty 
mass of malleable iron containing a good deal of intermixed slag, which is 
removed as far as practicable by immediate hammering. But before use 
the iron needs further refining by re-hcating and hammering, a process 
which is sometimes carried out more than once, and which serves at the 
same time to bring the iron into more usable shapes. 

In some cases the refining is done by the smelters, but very commonly 
they cut the bloom almost in two halves, to show the quality of the mass to 
the purchaser, and sell it in that state, the refining being done by others. 
The expenditure of charcoal is very great in proportion to the result ob¬ 
tained (according to Mr. Ball, as much, sometimes, as 14 Ions of fuel to 
1 ton of finished iron), and a large quantity of metal remains in the slag, 
so that the process is an extremely wasteful one (thus it is stated by Mr. 
Heath that in the Salem district magnetite, containing 72 per cent, of 
metal, yields only 15 per cent, of its weight of bar iron). At the same 
time the iron obtained is generally of very good quality, and were it not 
on account of the convenient forms in which English iron can be obtained, 
the Indian product would have less difficulty in maintaining its position 
amongst the native smiths. On account of this competition, and also from 
increasing scarcity of fuel, “one finds ” (as remarked by Mr. Ball) “the 
iron smelters in many regions the hardest worked, but poorest, amongst 
the population. The iron is sold at a high price, but the bulk 0 *J;k e 
profit goes to the traders through whose hands the metal passes. I he 
amount of iron produced bears but a miserable proportion to the labour, 
time, and material expended.” 
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Although the method most common!)/ adopted approximates, more or 
less closely, to that described above, wide variations from it are in vogue 
in some regions. Thus, in Manipur the tuyeres are inserted at the back of 
the furnace, while in front, and opposite to them, is a roughly semi-circular 
aperture some nine inches across. The products of combustion pass out 
through this, the chimney above being merely used for feeding in the ore 
and fuel, so that the furnace is practically an open hearth ( R. D. Oldham , 
Mem. G. S. XIX., 240). At Fuppadoung, in Upper Burma, the furnaces 
are worked with a natural draught only, no bellows being used ( W. T. 
Blanford , J-ovrn. A. S. B., XXXI ., 2/9). In Kathiawar the furnace, accord¬ 
ing to a not very clear description, is rectangular in section, and horizon¬ 
tal instead of vertical ( Jacob , Selec. Rec. Govt. Bomb., XXXVII ., 467). In 
Birbhum, as observed by Dr. Oldham, in 1852, the furnaces were of un¬ 
usual capacity, and produced pig iron, which was reduced to a malleable 
condition by subsequent refining {Selec. Rec. Govt. Bengal , VIII.). Con¬ 
trary, again, to the practice in India, the smelters of the Waziri hills add 
limestone as a flux (A. Verthere,'Jour . A. S. B., XXXVI., pt. II., 21). 

The bellows also vary greatly in their form and size. For the smaller 
furnaces, a pair, each made from a single goatskin, are most frequently 
used, while those employed for the larger are sometimes made of bullock- 
hides. Some forms are worked by hand, while in others one or two per¬ 
sons stand with one foot on each bellows, and transfer their weight alter¬ 
nately from one to the other. 

Steel— The process by which the Indian steel, known as wootz, is pro¬ 
duced, has been described by several writers. The Salem district in Madras 
used to be one of the most important centres of production, and Mr. Heath 
has written a very clear account of the method employed ( Journ . Roy. /Is. 
Soc., V., sqo). The iron, which is smelted from magnetite in the usual way, 
is refined by repeated heatings and hammerings, and eventually formed 
into bars measuring about 12 inches xi£x£. These are cut into small 
pieces, a number of which, aggregating from half a pound to two pounds in 
weight, are packed closely in a crucible, together with a tenth part by 
weight of dried wood chopped small; the whole is covered over with one 
or two green leaves, and the mouth of the crucible filled up with tempered 
clay, rammed in close. As soon as the clay is dry, from 20 to 24 crucibles 
are built up, in the form of an arch, in a small furnace, which is lighted, 
and the blast kept up for alxuit 2J hours ; the crucibles are then removed, 
allowed to cool, broken, and the cakes of steel, which have the form of 
the bottom of the crucible, taken out. When the fusion has been per¬ 
fect, the top of the case is covered with strias radiating from the centre. 
The cakes are subsequently heated for several hours at a temperature just 
below their melting point, and turned over in the current of air from the 
bellows. Fhe object of this treatment, in Mr. Heath’s opinion, is the elimina¬ 
tion, by oxidation, of the excess of carbon which the cakes contain, and 
to which they owe their comparatively low fusing point. When this 
operation is completed, the cakes are hammered out into short stout bars, 
in which state the steel is sold. 

1 he crucibles are formed of a refractory "red loam,” mixed with a 
large proportion of charred rice-husk. The wood used is that of the Cassia 
auriculata, and the leaves those of the Asclepias gigantea, or, if such are 
not procurable, those of the Convolvulus laurifolia j Lettsomia elliptica, 

Wight]* 

It appears that in some cases the blooms produced in the ordinary 
iron furnace, after refining in the usual way, are sufficiently steely for em¬ 
ployment in thefabrication of edged tools, which are tempered by plunging 
them while hot into water. A steely iron thus made in the Jabalpur district 
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is produced from a highlv manganiferous haematite ( Rec. G. S. L, XVI., 

101; P. N. Bose , Ibid., XXL, 88),. But in the district of Darjeeling similar 
iron is smelted from magnetite containing no manganese (Mem. G . S. I., 
XL, 67). 

English methods. —Numerous attempts have been made to manufac¬ 
ture iron on the English system in India, but nearly all of these have been 
unsuccessful and have been long since abandoned ; one of the chief causes 
of failure being the difficulty in keeping large furnaces supplied with charcoal. 
In 1833 a company was formed, with works at Porto Novo, in South Arcot, 
in the Salem district; and at Beypur, in Malabar. Pig-iron was smelted 
from the Salem ore, part of which was sent to England, and commanded a 
good price for conversion into steel; a large quantity of it was used in the 
construction of the Britannia and Menai bridges. Excellent steel was 
also produced at the Indian works, and iron was smelted at Beypur ; the 
company, however, appears never to have paid a dividend, and the con¬ 
cern was a steadily losing one. About 1855, the Birbhum Iron-works 
Company commenced operations, and produced pig-iron of good quality. 
But from various causes the works were financially a failure. The Ku- 
maun Iron-works were started in 1857, and after many vicissitudes ended 
like the pre$eding ventures. About 1861 works were commenced at Bar- 
wai, in the State of Indore ; but, when the preparations for smelting were 
nearly complete, it was decided to abandon the project. In 1880, or there¬ 
abouts, works were established at Nahun, in the Punjab State of Sirmur# 
The enterprise, however, has not hitherto proved a financial success, owing, 
chiefly, to the long distance and bad roads over which the ore has to be 
conveyed from the mines. 

In all the attempts noticed above, charcoal was the fuel used, or pro¬ 
posed for use. In 1875, however, an experimental trial was made, to 
determine whether the rich iron ores of Chanda could be smelted on 
a commercial scale with the coal raised in the same district. The ex¬ 
periment was not successful, the failure being attributed mainly to the in¬ 
ferior character of the fuel, and its unsuitability to the purpose in hand. 
About the same time (1874) the Bengal Iron Company commenced opera¬ 
tions at Barakar, in the Raniganj coal-field. The ore employed, which 
was obtained from the surface in the neighbourhood of the works, occurs 
abundantly in the ironstone shale group of the Damuda (coal-bearing) 
series. In these rocks the ore forms bands and nodules of clay-ironstone, 
but near the surface this has been altered into an earthy peroxide, partly 
hydrated and partly hematitic. It was this altered form which was smelt¬ 
ed, the fuel used being mainly coke made from coal raised near the works 
and in the Karharbari collieries. For flux, limestone obtained at Lachete 
hill, and at Hansapathar, a few miles further off, was employed. Alto¬ 
gether the company produced 12,700 tons of pig-iron, but it was com¬ 
mercially unsuccessful, and stopped work in 1879. Three years later the 
concern was taken over by Government, and placed under the manage¬ 
ment of Ritter von Schwartz. One blastfurnace was re-started on the 1st 
January 1884, and is still in active Operation, the outturn of pig-iron up to 
the end of 1888 being 30,616 tons. A second blast furnace, on an improved 
type, has lately been erected to meet the increasing demand for pig-iron, 
and arrangements have been made to smelt about 15,000 tons during the 
official year 1889-90, and 20,000 in the year following. The annual con¬ 
sumption of pig-iron in the foundry is at present about 2,000 tons, the cast¬ 
ings being chiefly pipes, sleepers, bridge-piles, ornamental work, railway 
axle-boxes, and agricultural implements. To Ritter von Schwartz belongs 
the credit of having been the first to show that iron can be Jsuccessfully 
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Madras. Madras. 

Travancore.— Iron is, or used to be, smelted in this district, the ore 45 1 
apparently being obtained chiefly from the laterite. The outturn, however, 
was not very great even more than forty years ago, the taluk of Shen- 
kotta being the only one in which any considerable quantity was produced. 

Black magnetite sand is cast upon the beach, at frequent 4 intervals, in 
enormous quantities, along the coast of South Travancore, the source of 
which is at present unknown. 

Tinnevellt.— Lateritic ore and magnetite are both found. The ore 
that has been used in the native furnaces is magnetic ironsand, from 
which also steel has been produced in the village of Vanga-colum. 

Madura. — Lateritic ore occurs in abundance, and there are traces of 
considerable smelting having been carried on formerly, but the industry 
is now quite extinct. 

Pudukattai.- Magnetite has been noticed near Mallampatti, 19 miles 
N.-W. by N. from the chief town of the State. 

Trichinopoli .—Ferruginous nodules from the cretaceous rocks were 
utilised at some former period, but no iron is made in the district nowa¬ 
days. 

Coimbatore ,— Iron is, or used to be, smelted from “ black sand.” 

Nilgiri Hills. — Hematite and magnetite are tolerably abundant, form¬ 
ing short, irregular bands or masses in the gneiss, the former being far the 
more common at the surface ; but this may be due to atmospheric alteration 
of magnetite. The comparative scarcity of fuel renders it improbable that 
these ores could be utilised. 

Malabar .— Iron ores are abundant, the principal being magnetite and 
laterite. The former occurs in the form of bands through the metamorphic 
strata, and of black sand ; here, as elsewhere, the sand being produced by 
the degradation of the banded form of ore. Iron has been produced on a 
considerable scale, the ore being obtained, and also smelted, in the taluks 
of Kurmenaad, Shernaad, Walluwanaad, Ernaad, and Temelpuram. In 
1854 there were over 100 furnaces in operation, which were of a. larger size 
than those commonly used in India, some being as much as ten feet in 
height. Nearly a ton of ore is said to have been the charge, from which, 
in round numbers, from 250 to 400ft) of metal was obtained. At the date 
mentioned, the quantity of iron produced yearly in the district was esti¬ 
mated at about 475 tons, but these figures seem very small, considering 
the number of furnaces in blast. The Beypur works, previously alluded 
to, were situated in the Malabar district. 

South Kanara.—-Iron ore is said to be abundant. 

Salem Ore exists in inexhaustible quantities. It occurs in the form 
ot numerous beds (in the metamorphic rocks), some of which are 50 to 100 ! 
teet thick and may be traced for miles. The ore consists of magnetite in- ' 
erianunated with quartz, the relative proportion of the two minerals vary- 
lng greatly; in the richest parts as much as seven eighths is magnetite 
rr°ni the degradation of such beds magnetic ironsand has been formed 
in abundance. I he beds, which are most important in extent and richness 
are those belonging to the four following groups : — 

*st— The Godumullay group, E. and N.-E. of Salem. 

2nd —The 'bullamullay-Kolymullay group. 

$rd— The Singiputty group. 

4th —The Tirtamulfay group. 
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Excellent iron is produced in the Salem district, but, as in so many 
other parts of India, the outturn is decreasing, partly from the growing 
scarcity of charcoal, and partly from the influx of English iron. The 
manufacture of steel has been described on p. 503. The ore smelted at 
the Porto Novo Iron-works was brought from Salem. 

South Arcot .—Ore is abundant, and has been smelted in a very large 
number of villages, more especially in the taluks of Trinomalai and Kalla- 
kurchi. The manufacture of steel has also been carried on. 

North Arcot .—About the year 1855 there were 86 villages where smelt¬ 
ing was conducted. The ore principally used was “ black sand,” but solid 
ore (magnetite ?) was raised in many places. It is said that ore was 
mined “ in every taluk.” n 

Chingatyat .—Magnetite is stated to exist in considerable quantity in 
the hills near the town of Chingalpat. 

Nellore . —Numerous beds of magnetite occur in the schistose gneiss 
near the town of On^ole, and in the lower part of the Gundlakamma 
valley. Haematite schist has been noticed in the Chundi hijls. Iron used 
to be smelted in the district, but the industry appears to be now extinct. 

Kadapah and KarnuL — Iron ore is pretty generally distributed in the 
rocks of the two formations named after these districts, but that which is 
worked is in the Kadapah series, where it occurs in layers, among the beds, 
or in veins, strings, and nests. The finest occurrence is in the Gunnygull 
ridge, south of Karnul, which is seamed with great veins of very pure 
specular iron. Rich deposits also occur south-east of Ramulkota; but 
there are numerous other localities in both districts where mining is 
carried on, the ore being generally haematite. 

Anantipur .—Iron is said to be abundant, the ore being, in part, at 
least, of the same character as that in Bellary. 

Bellary . — In the Sandur and Copper hills to the west of the chief 
town of the district " the supply of splendid haematite ore is absolutely 
unlimited.” It occurs in a series of bands interstratified with schist and 
contemporaneous trap belonging to the Dhdrwar series. The old iron in¬ 
dustry is, however, nearly extinct, owing mainly to the scarcity of fuel. 

Similar ore also occurs in profusion in the “ Penner-Haggari band ” of 
the same rocks, which passes, in a south-east to north-west direction, 
through the districts of Bellarv, Lingsugur (in Haiderabad), and Kaladgi. 

Kistna. — Iron has been worked in the old collectorates of Guntur and 
Masulipatam, now amalgamated into the district of Kistna. I he principal 
localities are in the Guntur taluks of Datchapali, Timmarkaita, and Nar- 
saranpett, and the taluks of Jaggiapetta, Tirwar, Gallapali, and ,Penta- 
pand in Masulipatam. 

Godavari. — Iron ore (limonite and haematite) occurs in large quantity, 
distributed through the sandstones of Gollapili, Tripati, and Rdjamahen- 
dri; but it is only worked in a few localities, and on a small scale. 

VtBagfipatam .—Iron has been manufactured in numerous places, but 
little definite information appears to be available respecting the ores. 
The zamindari of Jaipur has been one of the principal seats of the industry. 

Ganjam .—Although iron ore is believed to exist in this district, no 
smelting operations are carried on there at present. 

Mysore. 

Ashtagram division. —Ores, which are in large part magnetite, are 
abundant in many places, but the number of mines is not very great. 

Bangalore division .—Both iron and steel are produced, the ore princi* 
pally used being" black sand.” Chinapatam has lon'g been celebrated for 
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the manufacture of steel wire, which has been sent to remote parts of India IRON ORES, 
fot the strings of musical instruments. Mysore. 

Nagar division.—Here also iron and steel are manufactured,“ black 
sand ” being the ore chiefly employed. In the Shimoga district iron ores 
are worked in some parts. In Kadur, they are largely obtained and smelted 
along the hills east of the Baba Budan, and those round Obrani. Ore, 
probably haematite, is largely developed in the hills near Chitaldrug. 

In Mysore, as in so many other parts of India, the outturn of iron has 
greatly diminished during the last few decades. 

Haiderabad. Halderabad. 

Haematite occurs in profusion in the “ Pennar-Haggari band” of Dhar- 453 
war rocks, which traverses the LingsUgur district , as noticed under Bellary. 

Fairly rich beds of magnetic iron have been found nine miles to the 
south-east of the town of Khamamet, and a very large and important band 
of the same ore occurs close to the Singareni coal-field, in the same district 
{Khamamet). Haematite is obtainable about four miles north of the field. 

The co-existence of such rich ores, coal, and limestone in the same neigh¬ 
bourhood naturally suggests Singareni as one of the localities in India 
most favourably circumstanced for the manufacture of iron on European 
principles. 

Smelting has been carried on extensively, in native furnaces, in the 
parganas of Kallur and Anantagiri. Haematite, titaniferous ironsand, 
and yellow and red ochre are stated to occur in Warungul. 

Steel-making has been carried on at several villages in Yelgandal, but 
one of the most celebrated places for its manufacture is Konasamundram 
in Indor , 12 miles south of the Goddvari and 25 from the town of Nirmal. 

Accounts written some fifty years ago state that most of the outturn was 
bought by dealers from Persia who travelled to Konasamundram for the 
purpose, and that the steel was used in making the celebrated Damascus 
sword blades. Two kinds of iron were used in its production—one from 
Mitpalli smelted from “ ironsand,” or from Dimdurti, reduced from mag¬ 
netite occurring disseminate through gneiss and mica schist, and the other 
from Kondapur smelted from an ore “found amongst the iron clay” 

(laterite?): three parts of the former were employed to two of the latter^ 

A boundless supply of the above ores is said to be obtainable. 

Central Provinces. 

Bastar.— Iron ore is said to occur, in immense quantities, on the Bela 
Dila^ and in the valley of the Jorivag river; also less plentifully towards 
le North- vVestern boundary. The quality is good, but it is little worked, 
as the demand is insignificant. 

.Iron ore is found in nearly all the zaminddris and Garh- 

~ l ! ? most P^ ent ^ u J and of the best description in Rairakhol.” 

J? a Q L smelted in some quantity at Kudderbuga, 20 miles 
the RaHkar j> arnbal P ur > f™Tn altered magnetite. Ores obtained from 

stone arc used inTtherpiaws. frequentl >’' from the U PP er ( Hin g ir ) sand- 
^tw^^a^gd^le^cSte. 1 " many P ‘ aCCS ' aUh ° Ugh they ^ 

n/l'7uV C ry r l cb ^ r p s occur abundantly in parts, especially in the 
Ddimdi-Lohara zammddn, and the feudatory state of Khairdgar, where 
a considerable number of furnaces are at work. The zaminddris of 
Gandai, Thakurtola, and Worarband, and the State of Ndndgaon, also 
contain ores which are worked in some places. Those principally "used 
are haematite and laterite. r J 
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Chanda .—This is one of the most remarkable districts in India, con¬ 
taining “enormous and splendid accumulations of ore ” which occur 
principally in the metamorphic rocks. Haematite is the most abundant, 
and furnishes all the supplies for the native furnaces ; but magnetite and 
limonite also occur. The most noted localities are: Loh&ra, where 
haematite of extreme purity forms an entire hill fths of a mile long, 200 
yards broad, and 120 feet high; Pipalgaon, near which there is an 
enormous amount of similar ore; Dewalgaon, in the vicinity of which there 
is a hill 250 feet high, composed in large part of haematite; Ratnapur, 
where a very rich lode of brown iron ore, 40 and 50 feet thick in places, has 
been found ; and Dissi, the lode near which is of haematite and magnetite. 
Immense deposits also exist at Gunjwdhi, Ogalpet, Metapur, Bhdnapur, 
and Mendki. The unsuccessful attempt to smelt the Chanda ores with 
the coal of the same district has been already noticed. 

Bdlaghdt . — The iron industry is very near extinction, although a few 
furnaces still struggle for existence in the Baila, Kini, and Bh&npur zamin- 
ddris. Ore from the lateritic rocks is that chiefly used. 

Bhandara. —The ore commonly smelted in this district is lateritic, and 
the metal produced from the mines at Agri and Ambdghari in the par- 
gana of Chandpur is said to be of excellent quality. About the middle 
of the century 160 furnaces were at work. 

Nagpur.—OvQ of good quality is reported to exist near Mansar. 

Mandla . — Lateritic ore is used, the best iron being, it is said, produced 
from that obtained near Ramgarh and Mowai in the Raigarh Bichhia tract. 

Seoni . —Iron is stated to be produced in Juni and Katangi. 

Chhindwara .—Lateritic ore is known to exist. 

Nimdr . — Some ores of poor quality have been noticed to the south¬ 
east of Barwai and near Punasa. 

Hoshangtibdd, —In the area occupied by transition rocks to the north¬ 
west of Harda and south of the Narbada, haematite has been worked in 
several places. 

Narsinghptir.'—' Tendukhera has long attracted notice owing to the 
excellent quality of the iron manufactured there, which is said to com¬ 
mand a higher price than any other iron made in the Narbada valley. 
In 1830 a suspension bridge over the Bias river, in Sagar, was opened, the 
iron for which had all been smelted in native furnaces at Tendukhera. The 
ore is an earthy manganiferous haematite and limonite, and the good 
quality of the iron has been attributed to the ore being somewhat cal¬ 
careous (the gangue being partly limestone), which produces the same 
effect as would a purposely added flux.^ The quality may also be due, in 
part, to the manganiferous character of the ore. It appears that part of 
the iron that is produced is converted into steel, by a method different from 
that practised in Madras. 

Jabalpur .—Iron exists in immense quantities in this district, both in 
the transition rocks and in the laterite. The ore in the older series is 
mainly haematite, in part manganiferous, while that in the lateritic form¬ 
ation is limonite. The transition ores are worked in several places, and 
iron is still smelted on a somewhat considerable scale in the district. Gan- 
gai is perhaps the only spot where magnetite is raised. At Agaria and 
Partabpur there are whole hills of schistose and micaceous haematite, con¬ 
taining only traces of phosphorus and sulphur. The micaceous variety is 
mined in preference to the other from being softer. The Janli mine, how¬ 
ever, is the most extensively worked in the district, the ore, being an 
ochreous hasmatite, is easily extracted, and probably has been found by ex¬ 
perience to be easy of reduction. " Olpherts* metallic paint is made from 
the Janli ore by grinding it to an impalpable powder, 
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At M angeli, Mogala, Gogra, and Danwai in the Lora ridge, a raanga- 
niferous haematite is worked, the iron produced therefrom being a hard 
steely kind used for edged tools. Tne iron smelted from the Agaria, 
Partabpur, and Janli ore is much softer. Manganiferous haematite also 
occurs in large quantity at Gosalpur, where limomte is also found. 

The laterite ores occur in beds near the base of the formation, and con¬ 
sist of rich pisolitic limonite. They are obtainable over a wide area to the 
east, north, and south-west of Marwara, the Kanhw&ra hills being especi¬ 
ally rich in such. The laterite ore used to be smelted on a considerable 
scale, but of late years the mines have been abandoned. 

The opening out of the U maria Colliery has recently directed attention 
to the advantages north-eastern Jubalpur possesses for the manufacture of 
iron on European principles. Magnificent ores, pure limestone, and coal 
are all comprised within a comparatively small area. 

Central India. 

Rewah .— The broad band of transition rocks which traverses this State 
parallel to, and south of, the river Son, is known to contain iron ore, which 
is also believed to exist in the coal-measure strata. 

Bandelkand. — The transition rocks, which occupy a large area in the 
State of Bijawar, in some places contain abundance of rich hmmatite. 

It is worked on a considerable scale, Herapur being one of the chief 
centres of production. w . . 

Gwalior .—Iron ores occur most profusely in the transition rocks which 
extend over a wide tract to the southward of Gwalior Tort. The mines at 
Santan, Maesora, Gokalpur, Dharoli, and Banwari arc described as ex¬ 
tremely rich, the ore being schistose and more .or less ochreous haematite, 
which is manganiferous at Santan. Haematite is. also worked at Ray- 
pur, Pdr hill, and Mangor, while magnetite is obtained at Gokalpur and 
Girwai. All the above mines are within io miles of Gwalior, except those 
at Par hill and Mangor which are at a somewhat greater distance. The 
ores are said to contain only traces of sulphur, and no phosphorus. Limo- 
• nite occurs at Binaori, Baroda, Imiiia, Gunjari, and Baron, villages 
between 45 and 80 miles from Gwalior. But the ore is ^inferior to the 
anhydrous kinds. 

About 50 miles to the north-west of Gwalior there is a forest, which 
it is estimated would, without replanting, supply fuel for an outturn of 12 
tons of bar iron a day for a period of 900 years. 

The mines of Bagh (about 60 miles west-south-west of Indore) have 
long been celebrated. They are in the transition rocks, the ore being 
haematite. 

Indore , Dhdr , and Chdndgarh .—The same rocks are exposed near 
Barwai, and cover large areas in the Dhdr forest and north of Chand- 
garh. Rich d-_posits of haematite occur in connection with them, some of 
which are found along fault lines, while others are surface accumulations 
derived from the older rocks. 

Ah Rajpur.— Some ore has been observed in the metamorphic rocks. 
Bombay. 

North Kanara .—Ore (apparently latcritic) occurs in the.Sahyddri range. 

Dhdrwar .-- Formerly, when fuel was plentiful, much iron was smelted 
in the Kappatgudd hills. 

Kaladgi .—The haematite, occurring in the Dhdrwar series, has already 
been noticed in connection with the Bellary district. 

Belgaum .—Iron was formerly smelted in several places, but the manu¬ 
facture is now extinct. 
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ISON ORES. Goa .—Iron ore is found at Bdga, Satdra, Pernem, and especially in the 

Bombay. District of Zambaulin. 

Savrantwdri and Kholapur —Iron is (or used to be) produced from 
(apparently lateritic) ore. 

Ratnagiri.— The metamorphic rocks are said to contain magnetite or 
haematite near Malw&n. Lateritic ore is also found in the district, and 
formerly was largely smelted. 

Satara .—Lateritic ore has been utilised here also, but, apparently, on 
only a small scale. 

Surat .—Iron ore is said to be found in the Balsdr and Pdrdi Subdivi¬ 
sions. 

Rcwa Kdntha .—Iron seems to have been once worked on an extensive 
scale along the western limits of the district. Near Jdmbughoda, Limodra, 
and Ladkesar large heaps of slag still remain. Near Mohan, in Chhota 
Odaipur, a bed of haematite, of limited extent, occurs in the Nimar sand¬ 
stone. 

Punch Mahals. — At Palanpur, in Godhra, ore of considerable richness 
is found. 

Kaira and Ahmadahad . — Heaps of siag, in certain places, show that 
iron was formerly produced. 

Kdttitawdr.—Even fifty years ago the manufacture of iron was in a 
moribund condition, and to-day there is not a single furnace in blast. In 
the west, the laterite yielded very rich ore, while the ironstone bands, near 
the top of the Omia (jurassic) beds, were utilised in the northern part of 
the peninsula. 

Cutch .— Here also the industry is extinct. Much of the ore formerly 
used was derived from the haematitic laterite of the sub-nummuiltic group. 
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Rajputana. 

-Almost the only ore hitherto discovered, in sufficient quantity for 
iron-making, is in the passage beds between the Kirthar and Ranikot 
groups, north-west of Kotri. Masses of magnetite, and bands of red and 
brown haematite, more or less pure, occur, however, in considerable quan¬ 
tity, in many places. The scarcity of fuel in Sind renders the rarity of 
iron ore of little importance. Large deposits of iron ore occur, in several 
places, in the Arvali (transition) rocks. Some of these are situated in 
Marwar , Ajmere, Bundi , Kota, and Bhartpur. 

Meywdr .—A promising bed of limonite exists near Gangar, which is 
worked to some extent. 

Jaipur .—Large quantities of ore have been raised at Karwar, near 
Hindaun, but the workings arc now abandoned. 

A hoar .—The mines at Bhdngarh still produce large quantities of ore, 
and are now the only source of supply for the numerous furnaces in the 
Alwar territory. The ore is a mixture of limonite, magnetite, and manga¬ 
nese oxide. The old and extensive mines near Rdjgarh are no longer 
worked, but the deposit extends in a regular belt for a distance of over 
miles, and has an average width (it is said) of 500 feet; the ore consist¬ 
ing chiefly of rich hsematite and limonite. 
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PanjAb. 

Bannu .—The hills 25 or 30 miles'south-east of Bannu are reported to 
contain haematite in abundance. The iron produced from it* is in great 
demand at Kdlabdgh. 

Peshawar .—It is said that iron is smelted in Peshdwar, and other neigh¬ 
bouring places, from ore (magnetic ironsand?) obtained from Bajaur* 
Jhclam .—Hasmatite is abundant in the Kot Kcrdna Hills. 
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Kdngra. — Magnetite, which occurs in the metamorphic strata, is 
available in any quantity,” and the iron produced from it is of great 
strength and tenacity. Magnetic ironsand, derived from the above, and 

haematite, are also found. ' 

Mandi .—There are a few villages where smelting is carried on from 

the same ore as in Kdngra. ■ _ . . T ,, , m / • 

Simla Hill States.— Some iron is produced in Bashahr, Jabbal, Uhami, 
and perhaps in other States, the ore commonly used being magnetic iron- 
sand. There are mines of magnetic ore in Kot Khai, and at Chaita, in 
Sirmur. The last named supply the ore for the Rdjd’s smelting works at 

Nahan. ** ■ 

Gurgaon.—Firozpur, in the extreme south, once possessed consider¬ 
able smelting works, the ore used being haematite. It would appear that 
some iron is still produced there. 

Kashmir. 

Limonite has been extensively mined on the Punch river, in the outer 
hills. Iron is also worked in the" neighbourhood of the Dragar mountain 
to the north of Pansir, in the Riasi district, at the village of Soap, or Sufa- 
han, situated ontheBimwdr river, at the south-eastern end of the Kashmir 
valley, at Arwan, near Sopur, and Shar, near Pampur. In Ladakh, at the 
village of Wanla, nearly due south of Khalsi on the Indus there are very 
extensive iron works. 

North-West Provinces. 

Kumaun.-- In several parts of Kumaun deposits of iron ore occur 
some of which are rich and abundant. Amongst the localities which have 
attracted most notice is Rdmgarh, near which several mines (Pahli, Losh- 
gidni, Natna Khdn, Parwdra, &c.) have been worked in micaceous haema¬ 
tite and limonite. Haematite and micaceous iron also exist near Khairna, 
but the deposits are not of much importance. Very large quantities of 
ore, which is earthy haematite and limonite, occur in beds in the Sivdlik 
. strata, in the neighbourhood of Kdladhungi and Dechauri. The Dechauri 
ore is of better average quality than the other. 

Lalitpur. — At Saida, in the Maraura pargana, a considerable amount 
of iron is smelted from haematite, while a hard steely kind is made at 
Pura. 

Banda:— In pargana Kalydngarh iron is rather extensively worked at 
several points, especially at Gobarhdi. There are also mines at Deori and 
Khirdni. 

Miraapur. —The metamorphic rocks in the southern part of the dis¬ 
trict contain some small bands of magnetite, which have been worked on 
a trivial scale. 
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Bengal. 

Orissa.-—Iron of excellent quality has been produced in Ldlcher, the 
ores used be mg chiefly derived from the sandstones of the coal-measure 
and tipper groups. Smelting is (or used to be) also carried on in Dhen- 
kanal, and probably other tributary states as well as in Kattdk. 

Burdwdn. In the Ranigdnj coal-field throughout the ironstone shale 
group, but more especially in the upper part of the group, bands and 
nodules of clay ironstone are common, and constitute an inexhaustible 
supply of ore. When unaltered, the ore is either clay-ironstone or black 
band (a carbonaceous variety of the samel, but near the surface it has been 
converted into earthy haematite or limonite, or a mixture of both. It is 
this altered form that is used at the Bardkar Iron-works, which have been 
briefly noticed in the preceding part of this article. 
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Birbhum .— Iron used to be made or rather a large scale, the kacha , 
or crude, metal unlike that produced in other parts of India, resembling 
pig-iron, from which pakka- , or refined, iron was produced by a sort of 
puddling process. The ore used in the Birbhum Iron-works Company’s 
furnaces was obtained from beds near the base of the laterite. 

Bhdgalpur and Monghyr .—Some smelting has been carried on in 
both districts. • 

Gya. —A rather large deposit of magnetite has been found in the Bard- 
kar hills, which has not been worked, although iron has been made from 
other ores. 

Hazdribdgh .—Furnaces are numerous in the vicinity of the Bokars and 
Karanpura coal-fields, where ore from the ironstone shale group is used. 
Magnetite from the metamorphic rocks is also smelted in places. 

Mdnbhum . —A portion of the Rdniganj coal-field, noticed under Bard- 
wan, is situated in Mdnbhum. Magnetite exists in both the metamorphic 
and transition rocks, but not in very great quantity. Ilmenite occurs also, 
and the excellent quality of some of the native-made iron has been attri¬ 
buted to the presence of this mineral in the magnetic iron-sand used jn 
the furnaces. In places along the line of disturbed junction between the 
rocks just mentioned, there are veins or lodes of red and brown haematite, 
the latter sometimes in great abundance. Other deposits, again, are in 
close relationship to the Dalma trap. 

Singhbhum .— As in Manbhum, nests of very pure haematite occur in the 
Dalma trap dyke. The ores smelted are chiefly from ferruginous schists, 
and from the laterite. The most promising ores, however, are to be found 
in a number of lodes or veins in the transition rocks near, ^and west of, 
Chaibasa. Some of these are manganiferous. 

Lohdrdaga .—There is a remarkable abundance of ores in the Paiamau 
subdivision, which includes magnetite in the metamorphic rocks; black- 
band, limonite and haematite in a well-defined zone of ferruginous shales 
in the Bardkar group of the Aurunga coal-field, and to the north of 
Balunagar; and, thirdly, red and brown haematite in the laterite. The 
magnetic ores are not very important, and the lateritic ores, although plen¬ 
tiful and of excellent quality, are found on the tops of lofty plateaux, where 
they are practically almost inaccessible. The Bardkar ores, however, are 
both favourably placed and abundant, and excellent crystalline limestone 
occurs in the immediate vicinity of the coal-field. There is some doubt 
about the quality of the coal, but should railway communication with the 
district be established the position will probably attract attention as a site 
for iron-works. 

Tributary States,— In the Tributary States of Chutia Nagpur iron 
smelting is carried on to some extent. 

Darjiling .—A valuable bed of extremely pure magnetite, with some 
micaceous haematite, occurs in the metamorphic rocks near Sikbhar, about 

5 miles south-east of Kalingpung. The magnetite has been smelted on a tri¬ 
fling ^cale, and is said to yield a steely iron suitable for making kukris and 
bans . There is a strong ferruginous band in the tertiary sandstones of 
Lohargarh hill, from which an immense supply of ore might be obtained; 
but it is of very indifferent quality. 

Assam. 

462 

Assam. 

Khdsi-Jaintia Hills,— Iron used to be made in the KMsi-Jaintia 
hills, but the manufacture has completely died out. The ore employed was 
a titanifi_rous magnetite, occurring in the form of minute grains dissemi¬ 
nated through decomposed granite. The soft friable rock was raked into 
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a narrow channel with a rapid current of water running down it, and the 
heavy ironsand caught by a small dam, while the lighter particles were 
washed away. After further purification by re-washing, the ore was 
smelted, and yielded an iron which, after refining more than once by re¬ 
heating and hammering, was of excellent quality. 

Nag? Hills— In former times nodules of clay-ironstone, occurring i n 
the tertiary coal-measures of the Naga hills, were smelted for iron, and 
curing the most flourishing period the outturn must have been very 
considerable. As long ago as 1841 the manufacture was all but extinct, 
rind has, for many years, been wholly so. In some localities impure limo- 
mte is very plentiful in the Sivalik strata, but the ore is of poor quality 
. ffuupur.—ln more than one locality in the valley of Manipur, a layer 
in the alluvium, occurring a few feet below the surface, is utilised as a 
source of iron. The clay, which contains small pisolitic nodules of limo- 
mte, is washed to separate the latter, which are afterwards pounded and 
smeked. Titamferous iron ore is said to be obtained in some of the 

previously ThC peculiar furnace used in Manipur has been alluded to 

Burma. 

Upper Burma.—A very large proportion of the iron used is smelted in 
the country around Puppddoung, an extinct volcano about 30 miles south¬ 
east of Pagan, ferruginous concretions, occurring in the tertiary strata are 
employed as ore, and the iron produced is of excellent quality The fur¬ 
naces are peculiar in being worked by a natural draught only, no bellows 
being' used. Iron is also smelted at Maldu, a good distance north of 

5 teiss°aid^o abound. W6St S *’ mi ' eS ° f the Irawadi ’ rich *«ma. 
_ Iron ore is reported to be very plntiful in the Shan States, and within 
the last year, the occurrence of an enormous deposit of htematite near 

tef notice.^ ° f “*&:“** in the Shan hills, has been brought 

• eegu. Limonitic concretions in the newer tertiary strata in eastern 
Prome furnish excellent ore, which was smelted on a considerable scale 
prior to the British occupation of the province. 

—C2- 

where ?ro e n ore ornws’in thf ill??, S " venteen Jocalities have been noted 
ever, with respwt to Tua^itv olur ary J trat ^-- Th ? bcst locali 'v> «'ow- 
On the right bank of the rivw’ ^ a - v ' ; . lnd position, is one near Tavoy. 

SSt&ttr, *n35P^7SSZ&JSXS 

mentioned. Magnetite and hamatite hf t0 , the sout, ) ward of the first 
between King and Tawlanr islands * I im n been noticed on an islet 
abundance at Podan-or. ** " * Llmonite 1S stated to occur in some 

Andaman Islands. % 

Zm rttLvtafirir*? ■* *”«•» 

a,,d is ”*>> 1™ quartz and pyrte to bn ol anT»a“m " d ' 
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Prospects of Iron Manufacture. 


GENERAL SUMMARY OF PROSPECTS OF IRON MANU- 

FACTURE. 

The following summary by Sir G. Molesworth, written in 1882, may 
be here quoted in entirety, giving, as it does, the unbiassed opinions of a 
careful and competent expert. r , f 

“ It appears to me to be doubtful whether iron manufactured from 
charcoal will be produced at rates sufficiently low to compete with English 
manufacture; but if practicable, it must be combined with aP®E" set 
and well-organised system of forest conservancy in a district capable of 
producing timber of a quality, eminently suited for the manufac ure o 
charcoal fit for smelting operations, at a low price; and the timber m 
be in a position near the iron works, as charcoal is bulky an d consequently 
exoensive in carriage, and the expense of carrying ore and flux to any 
great distance would be very great. Abstracting the information which I 
have given above as bearing on the economic manufacture of iron, I arrive 

at t Jn the 0 Panjdb°and Sind the scarcity of fuel is an insuperable obstacle. 
In the North-West, after a patient trial, iron manufacture has not been 
successful, and Mr. Bauerman reports against the probability of success. 

In the Central Provinces, Jubbulpore and Chanda afford very fai 

P^i^CentraMndia the Gwalior iron-field may possibly be successful; 
but the absence of coal and the distance of the forests militate aga nst 
success. At Berwai the failure has been without a fair trial, but the late 
enhancement of the price of fuel renders its success doubtful. 

At Rewah there appear to exist elements for success; but works in this 
district would naturally be combined with the Jubbulpore works. 

In Raiputana and Bombay Presidency the scarcity of fuel and com¬ 
petition with England appear to preclude the establishment of iron-works 

00 In^engaMhe Bengal Iron Works appear to hold out promise of suc¬ 
cess, but other localities in that district, so far as they have been examined, 
do' not appear to hold out any such promise. 

In Orissa the coal is too poor to hope for success. , . , 

In Assam the ore where ahundant is not sufficiently rich, and in the 
coal measures where it is rich, it is not in sufficient abundance. 

In the Nizam’s Dominions the ore and fuel are not in juxta-position 

so far as is known at present. ... . . . , , . 

In Madras the scarcity of fuel prevents the utilisation of most valuable 

° r In Burma there appear to be elements for the production of iron, but 
the market will doubtless be limited. . , . , 

Taking all these circumstances into consideration, we can only, in the 
nresent state of our knowledge, assume three centres as the probable fields 
for iron industry on a large scale by the agency of English capital, viz.: 
jst —The Bengal Iron Works, 

2 nd— The Jubbulpore District, 

The Chanda coal and iron fields.” 

Iron Works and Foundries.— Mr. O’Conor, in his Statistical 
Z and Ship-build- 
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ing Yard, Rangoon. The total number of persons employed is stated to be 
between 12,000 and 13,000. 

Uses. — ft is needless to enter into a consideration of the multitudinous 
methods of application of this invaluable metal which do not in any note¬ 
worthy manner differ in India from those followed in other countries. The 
methods of utilisation of the chief ores and salts will be found detailed 
below 0 
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The trade in iron and steel may be considered under two headings—I, 
Internal, II, External. 

I. Internal. — T he total rail and river transactions in iroruduring the 
past year amounted to 49,37,135 maunds, valued at R2,22,60,226. The 
largest exporters were Bombay with 17,65,925 maunds; Calcutta with 
maunds; Madras seaports with 5,67,774 maunds; and Karachi 
with c «°2,873 maunds; Bengal with 1,64,779 maunds; and Bombay Pre¬ 
sidency wiu 1 M 7 > 55 i maunds. The largest importing centres were’Bom¬ 
bay Presidency with 10,42,159 maunds ; the Panjab with 7,03,147 maunds; 
Bengal with 6,90,450 Rounds; the North-West Provinces and Oudh 
with 6,16,'118 maunds; M'adras with 4 , 47 > 9 11 maunds; Rdjputana 
and Central India with 2,61,185 maunds; and the Central Provinces 
with 2,38,117 maunds. 

The coasting trade returns for the same year differentiate Indian and 
Foreign iron. The imports of the former amounted to 16,400 cwt., valued 
at R99,56 i. The largest importer was Bombay with. 8,701 cwt., value 
R44J185 followed by Madras with 3.744 cwt., Bengal with 2,143 cwt., 
Burma with 921 cwt., and Sind with 891 cwt. Of the Bombay imports, 
6,553 cwt. was received from British Ports within the Presidency, 1,115 cwt. 
from Goa, and about 1,000 cwt. from Kathiawar, Kach, and the Gaekwar’s 
Territory. Madras received its supply almost entirely from Bengal and 
Bombay ; Bengal was supplied altogether by other British Ports within 
the Presidency ; Sind received nearly the whole of its supply from Bombay, 
and Burma from Bengal. The exports coastwise for the same year were 
returned as 32,634 cwt., or nearly double the imports, from which it may 
be assumed that the period of most active trade nearly corresponds to the 
time of returning the trade figures. Of these, Bombay is shewn as having 
exported 30,915 cwt., 11,879 °f which was destined for Sind, and must 
have been on its way at the time of compilation of the import figures. 

The coastwise trade in foreign iron and steel during the same year was 
much larger. The imports of iron amounted to 262,455 cwt., value 
Ri546,255* The largest item of this amount was the import into Madras 
94,270 cwt. Bombay followed with 74,414 cwt., then Sind with 39,855, Burma 
with 31,641, and Bengal with 22,275 cwt. Of the Madras imports 60,128 
cwt. was derived from Bombay. 21,729 cwt. from British Ports within the 
Presidency, and smaller quantities from Bengal and Burma. Nearly the 
whole of the Bombay imports were derived from other British Ports within 
the Presidency. Those of Sind with the exception of a few cwt. came 
from Bombay, those of Burma from Bengal, Bombay, and other British 
Ports within the Presidency, and those of Bengal from Madras, Bombay, 
Sind, Burma, and British Ports within the Presidency. 

1 he export table for the same year again, probably for the same reason, 
shews a considerably larger trade, amounting to 332,004 cwt., valued at 
Ri9,20,i68. Of this a very large proportion, viz 244,114 cwt. was shipped 
from Bombay, chiefly to British Ports within the Presidency, Madras, Ka¬ 
thiawar, and Sind. 

The coasting trade in steel is unimportant, the imports in 1888-89 
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amounting to only 13,050 cwt., valued at R 1,05,053. The share of each of 
the Presidencies and Seaboard Provinces in this trade was as follows 
Bombay, 4,419 cwt., chiefly derived from British Ports within the Presi¬ 
dency; Madras,4,439 cwt., obtained nearly entirely from Bombay; Sind, 
3,374 cwt. from Bombay; Burma, 661 cwt. from British Ports within the 
Province, Bengal, and Bombay; and Bengal with 157 cwt., most of which 
came from other ports within the Province. 

The exports are returned as 19,839 cwt., value 81,57,524, of which 
17,563 cwt., value 81,37,761, was shipped from Bombay. 

The trans-frontier trade in the metal shews a marked increase during the 
past three years, as will be seen from the following table of the exports from 
British India during that period :— 



Cwt. 

R 

I8S 6-87. 

94,62 6 

I1 > , 3 $51 

1887-88 . 

112,379 

’.2,95,822 

I8S8-89. 

* 54,°43 

i 8 , 75 > 30(5 


The chief importers, in the year under consideration, were Burma with 
71,741 cwt, the country supplied by the Sind-Pishin Railway with 54,044 
cwt., Nepal with 12,769 cwt.* Kashmir with 8,322, and Kabul with 5,726 
cwt. 

The trans-frontier imports into British India are small, unimportant, and 
shew no tendency to increase. They amounted in 1888-89 to 2,818 cwt , 
of which 1,590 came from Nepal, 677 from Upper Burma, 509 by the 
Sind-Pishin Railway, and a few cwt. from Bajaur, Thibet, and ^Bhutan. 

2. External. — Imports, —The import trade in iron and steel, manu¬ 
factured and unmanufactured, is one that has naturally undergone a rapid 
and steady increase with the development of spinning and weaving mills, 
and of railways in India. It is impossible, from the statistics available, to 
give an exact representation of the actual amount imported, since, under the 
headings “ Railway Plant arid Rolling Stock,” " Machines and Machine¬ 
ry,” and “ Hardware and Cutlery,” other metals and manufactures of 
wood are included. But figures shewing the development of these, as well 
as of the imports of the metal alone, may be given, since they constitute a 
large proportion of the iron and steel imported into the country. 

The increase in the import trade may be best shewn by the following 
tabular statements in which the quinquennial averages for the years from 
1871-72 onwards are given :— 

Quinquennial Averages of the Imports of Iron, Steel , and their Manufac¬ 
tures, excluding Government Stores . 


Iron— 

1871-72 to 1875-76* 






Cwt. 

R 

1,01,23,056 

1876-77 to 1880*81 






2,366,196 

i,43,73,8i5 

1SS1-82 to 1885-86 






3,248,719 

1,87,50,330 

1886-87 • * 






3,280,389 

1,78,29,940 

1887-88 






4,32',537 

2,44,73,951 

1888-89 • • 






4,002,793 

2,5b5i,79l 

PCf n ~ ~ 

1871-72 to 1875-76 


• 




Cwt. 

36,480 

R 

8,14,854 

1876-77 to 1880-81 


O 




89,3** 

8,35>Sfc> 

1881 -82 to 1885-86 


* 




241,966 

16,74,036 

1886-87 






349,3U 

20,98,619 

1887-88 . . 






420,927 

25,88,107 

1888-89 . . 






542,388 

34,45,892 



* Years 1871-72 to 1874-75 include cutlery and hardware, thereafter excluded. 
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Hardware &nd Cuttlery — 

> 875*76 . 

1876-77 to 1S80-81 
1881-82 to 1885-86 

1886- 87 . 

1887- 88 • • . 

18S8-89 

Machinery and Millwork— 

1850-51 to 1S54-55 
>855-56 to 1S59-60 
1860-61 to 1864-65 0 

1865-66 to 1S69-70 
1871-72 to 1875-76 
1876-7; to 1SS0-S1 
1881-82 to 1885-86 
1SS6-87 
1887-88 „ 

18S8-89 • • • 

Railway Plant and Rolling Stock — 
1871-72 to 1875-76 
1876-77 to 1880-8 1 
1881^2 to 1885-86 

1886- 87 . . . 

1887- 88 . . 

1888- S9 « . , 


R 

. 47 , 53,383 
45 , 96,710 
77,06,770 
86 , 53,973 
>,09,39,396 
1,10,22,046 
R 

4 , 8 l, fOO 
52 , 08,990 
61,40,630 
72 , 32,230 
90,06,214 
78 , 59,004 

1 , 36 , 56,374 
I » 37 , , 4 » 59 I 
1,80,02,178 
2>3i,68*714 
R 

48,44,664 

95 , 93 ,H 2 

1,48,79,824 

>, 43 , 51,244 

2,57,76,029 

2,49,32,3S9 


figures must be added the raw and manufactured metal 
mported by Government, which represents a considerable sum and has 

S- reaSC ? dur,n s the same period. In the year under considera- 
Uon these imports were as follows : — 

Cwt. 


Iron 
Steel 

Railway plant, &c. 
Machinery, &c. „ 

Hardware and Cutlery 


288,611 
20,464 


R 

18,30,488 

i, 53 , 44 S 

74,91,809 

5,61,664 

7,72,267 


. J . 7,72,20 7 

A review of the above figures reveals the fact that during th'e past eighteen 

those 5ViS P S rtS 1FOn h ^ VC dollb [ ed » both in quantity an<F value? while 
onlv [1 1 * increased more than fifteen times in quantity, though 

increased in V,,," 1 ValU ?L The,m P orts of Hardware and Cutlery have 
wav nlant and r e ir 1 ° re t ha , n , UV1Ce - in the sarae period > while those Kail- 
of t y he P n oort S l n ^ StOCk ,avc in u Cr ° ascd five limes * The development 
cr 0r ,s inS RnsiT'V™"' about 5 Hkhs in 1850-5, to nearly 2 J 
by s eam power ?n fnd fd testl ™ n y to the enormous advance made 
the above P facts l !n dur ' n ^ a P enod of >«s than forty years. Though 
prosperity they P at thr n,erca ntile and industrial activity and 

Sevelop Sn i^iron-makW ViT aC t C ? ntuatc '-he *«<* that no practical 
shown,in the Barakar wo L and e.^ 5"" made in f " dia ‘ As already 
be created, but up to this time the ar J ' m P. ortant industry might 

trifling quantities of cast .Y™ P ? du , ctlon of Indian metal is limited to 
Government and the public an ?•’ not "' ,t ! ,sfandin k T the tact the 

million tons of iron and stee^ve-irK ""P 0 ; 4 . c! ^ ;; j. on a quarter of a 
amount imported as machine™ ' wlthout lncIu ^ n g the enormous 
this subject it may be notTd?Lt r! Way plant * &c ' In “"nection with 

shewing .he ees.ef the .ieri.l ferine 
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forms of permanent way In India. One of these may be taken as an ex¬ 
ample. The cost, free on board at the port in England, of the material 
required for one mile of single track of a permanent way 5 feet 6 inches 
gauge, with flat-footed steel rails 8olb per yard, on cast iron bowl sleepers, 
is £2,020-8-11. The charges for freight and insurance on this amount to 
£318-1-4, and the landing charges in India to, R655, making the total 
cost delivered in India, converted to'Indian currency with exchange is. 
6 d. to the rupee, 831,835. Further, the cost of carriage of the material by 
railway for every 100 miles is shewn to vary from R900 to 81,858 accord¬ 
ing to the railway on which carried. These figures plainly shew the 
possibilities of large profit, supposing that as good rails as those manufac¬ 
tured in England could be made in India at anything like the same price. 
On this subject Mr. Stone has kindly furnished the following note 

“ Assuming that the cost of production would be the same, the induce¬ 
ment to the capitalist would be that he could sell rails at the same profit 
as his English competitor, plus an enormous extra profit represented by 
the cost of carrying the English-made material to India. In other words, 
if the quality were in both cases the same, Railways would buy of the In¬ 
dian firm if they could get rails delivered at a lower rate than they could 
get them delivered by the English firm. Hence the Indian firm could 
charge anything they liked, provided their charges were something less 
than English charges plus carriage to India. In the English charges 
there is of course a good profit to begin with,—the profit to be made by 
saving cost of. carriage is extra profit/’ From these notes it would ap¬ 
pear that, with good and experienced management and a possibility of 
obtaining good fuel, the iron industry in India ought to be capable of 
enormous development. 

Analysis of Imports. —The total imports of iron during the year 
under consideration were made up as follows : — 


Description. 


Old iron for re-manufacture 
Cast (pig) 


Cwt. 


R 


7^29 


> 6.573 


13S.542 


3 . 47.742 


Wrought— 

Bar. 

Angle, bolt and rod. 

Sheets and plates (including tinned plates) . 
Galvanised (other than wire) 

Hoop '. 

Anchors, cables, and kentledge . 

Nails, screws, and rivets . 

Wire . # . . . ... 

Beams, pillars, and bridgework . 

Pipes and tubes 
Rice bowls 

Other manufactures of wrought or cast Iron 


1.235,814 

442,160 

486,655 

360,603 

111,580 
25,957 
144,064 
11,616 
455,768 
444,760 
61,848 
76,108 


63,43,693 

21,67,543 

30,74,63s 

36,46,909 

6,45,030 

2,89,594 

14,44,944 

1,20,692 

33,40,271 

23,04,69' 

4 , 99 , 9 11 

9*09,583 


Out of the total, 3,715,081 cwt. came from the United Kingdom, 262,436 cwt. 
from Belgium, and smaller quantities from Germany, Ceylon, Sweden, the 
Straits, and Austria, named in order of importance. 

The old iron was obtained almost entirely from Ceylon, the cast iron 
altogether from the United Kingdom, the other descriptions almost en¬ 
tirely from the United Kingdom and Belgium. 

, Bombay imported 1,630,152 cwt.; Bengal, 1,472,9^4 cwt.; 

Madras 444,088 cwt.; Burma, 270,827 cwt.; and Sind, 184,792 cwt. rer- 
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haps the greatest increase has taken place in galvanised iron, and piping 
and tubing. The former is now largely utilised for roofing sheds and 
workshops in the plains, and residences in the hills. The increase in the 
latter has been brought about by the constant progress of waterworks and 
drainage schemes in municipal areas. 

Of the total imports of steel, 137,108 cwt. consisted of “hoop” which is 
now largely replacing iron hoops for all purposes, markedly so for binding 
bales of cotton, &c. Of the remainder 32,201 cwt. consisted of “ cast steel,” 
and 373,070 was returned under the miscellaneous heading of “other sorts.” 
Here, again, as in iron, the United Kingdom was the chief source of 
supply, contributing 456,550 cwt. out of the total. Belgium ca®e next with 
77,976 cwt., followed by Germany with 7,063, and the United States, 
France, and other countries with small and unimportant quantities. 

The chief importer of steel was Sind, with 212,595, followed by Bom 
bay with 165,476 cwt., Bengal with 136,160 cwt, Madras with 22,065, 
and Burma with 6,092 cwt. 

The hardware and cutlery came almost entirely from the United 
Kingdom, which furnished an amount valued at £99,23, 931, out of the 
total of 110 lakhs. Austria, Belgium, Germany, and the Straits Settle¬ 
ments contributed to the value of R3, 26,873, R2,45,3 18, Ri, 55 > 4 ° 8 , and 
R 1,12,404, respectively. Bombay imported to the value of R 5 2 > 97»^?5 > 
Bengal, R31,59,111; Burma, R12, 05,248; Madras, R9,03,773; and Sind, 
R4,56,099. 

The machinery and millwork came almost entirely from the United King 
dom. Bombay imported Ri,12,05,163of steam machinery and RSi,222 of 
other sorts; Bengal, R 10,89,867 of the former and R 754 U 34 I of other sorts 
(coffee, tea, sugar, agricultural, &c., &c., machinery) ; Madras, Burma, and 
Sind smaller amounts. 

Practically the whole of the railway plant was supplied by the United 
Kingdom. Bombay imported the greatest proportion, vis., locomotive en¬ 
gines and tenders, to the value of R38,60,878 ; carriages and trucks to 
R6o,23,427 ; materials for construction, &c., to R97,o8,678. Bengal import¬ 
ed locomotives, &c., value R40,244; carriages and trucks, value £,264,671; 
and materials for construction, 8cc., value R28,75,378. The imports into 
Madras, Sind, and Burma under this heading consisted almost entirely of 
materials for construction, and were unimportant. 

The re-export trade is inconsiderable. In the year under consideration 
the re-exports were as follows • — 

Iron, 306,041 cwt., value R8,i9,5o5; steel, 2,753 cwt., value R28,39S ; 
hardware and cutlery to the value of R4,48,799 ; machinery and millwork 
to the value of R 1,06,161. 

The largest importer of re-exported iron was the United States with 
102,660 cwt., followed by Italy with 80,560, the United Kingdom with 
40,138, China with 36,654, Persia with 14,601, and other countries with 
small amounts ; 257,566 cwt. was exported from Bombay; 45,437 from 
Bengal; and small quantities from Sind, Madras, and Burma. 

Of the re-exported steel, 1,038 cwt. went to Arabia, 751 cwt. to Aden, 
431 cwt., to Persia, 222 cwt. to Turkey in Asia, 188 cwt. to other countries 
(unenumerated), and 101 cwt. to the United Kingdom. Nearly the whole, 
viz %y 2,719 cwt.. was shipped from Bombay. 

The re-exports of machinery went almost entirely to the United King-* 
dom and Australia, but small quantities were also despatched to the 
Straits Settlements, Ceylon, Arabia, and other countries. Of this, Bombay 
exported to the value of £57,311, Bengal, R3i,658, Burma, Madras, and 
Sind small quantities. 

The comparatively large re-export of hardware and cutlery took place 
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almost entirely from Bombay to the United Kingdom, the East Coast of 
Africa, the Straits Settlements, Persia, and Turkey in Asia. 

Exports. —The exports of Indian iron and ironwork are naturally, from 
the very backward state of the iron industry in the country, very small and 
unimportant. 

In the past five years they have been as follows j— 









Hardware 

Machinery 






Iron. 

and 

and 








Cutlery. 

Millwork. 






Cwt. 

R 

R 

R 

1884-85 . 





5 , 7*2 

50,440 

42,707 

2,107 

1885-86 0 




# 

6,480 

59.213 

70,877 

1,443 

1886-87 . 




» 

7 > 3 2 9 

61,901 

65,955 

3,*37 

1887-88 . 




. 

5,375 

47,818 

67,086 

878 

1888-89 . 




• 

6,406 

62,170 

93,609 

i ,757 


There is no export of steel. 

The above figures have been enumerated, not so much for the value of 
the trade, which, indeed, is almost unworthy of anything but a passing men¬ 
tion, ad for the sake of comparison with the large figures of the import 
trade. It is unnecessary to go into a detailed account of the ports export¬ 
ing and receiving these small quantities, but it may be mentioned that 
Bombay is the largest exporter, and that the trade is almost entirely with 
small Eastern ports. In the case of hardware and cutlery, however, the 
United Kingdom in 1888-89 imported goods to the value of R3p,oi4. 

Iron Oxides, Ball, Geology of India , III., 416. 

Vern.—Rust or impure red oxide of iron — L6heka-zang, I6he-ka-gu , mand6r t 
Hind. J Lohdr-gu, lohdr-jhangar. Beng. ; Lokhan-dhdcha-kat ai, Mar.; 
Lohdnu-zang , Guz.; Ayach-ckenduram , irumbu-chittam, Tam. ; ^ nc \P a f 
chittaviy ay a-skind drama, Tel.; Khabbanada-kittd, Kan.; Irumbiik - 
kit am y Malay. ; Sdnpiyd, tdmbiyd, sankki, tdnkhi, Burm. ; \ akkada- 
kittam, malLokoddy Sing. ; Manduram , Sans. ; Khabsul-hadui, adfara - 
nul-hadtd, eanjdrul-hadid , Arab. ; Zange-dlian , chirke-ahan, rune* 
dhatiy zangdre-dhan, Pers. 

Red ochre— gem, hirmji, Hind. 

Yellow ochr e^Rdmraj, haldimdti , Hind. 

Magnetic oxide of Iron, or \ o 3 . dstoT \ e =* Chamak - kd - patthar , cliamah , Hind. ; 

' Miqndtis, mighndtis , hajrulmighndtis, Arab.; Sange-dhanrubd, sangi- 
chamak, Pers. 

References.— Pharm. hid ., 366 , 367 ; Ainslie , Mat. Ind.y 522; Moodeen 
She/iffy Supp. Pharm. hid140, 141 ; U. C. Dutt , Mat, Med. Hind ., 
46-54 ; McCann, Dyes and Tans, Beng. y 52 , 33 , 68, 91; Buck, Dyes and 
Tans, N.-W. P., 42 ; Balfour, Cyclop. II., 375. 

Occurrences.—Iron ochre, consisting of the earthy varieties of the 
haematites, occurs abundantly in India, as a necessary consequence of the 
wide distribution of iron ores and laterite. The following localities, however, 
are mentioned by Ball as the sources from which it is principally obtained : 
—Madras,—Trivandpuram in Trichinopoly, various localities in the Nil- 
ghiris: Bengal,—the Rdjmahal and Kharakpur hills : Central Provinces,— 
Madnapur and Thakurtola in Raipur, the Salitikri hills in Balaghat, 
Jauli in Jubbulpore, and generally in the Chanda District: Bombay,—in 
several parts of Cutch: Sikkim : Burma,—the banks of the Tavoy and 
East Tenasserim river. 

Magnetite is also very generally distributed, as will have been observed 
from the account of the occurrences of iron. Iron rust is collected and em¬ 
ployed in medicine, and an artificial combination of oxides is manufactured 
for the same purpose under the name of powdered iron. 
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r mt ? ye , and Pigment.-The ochres, both yellow and red, are largely 

houses hv ln i-Im a ,r y f Ca ' tleS f ° r the adornment °f the walls of huts and 
the Mj 1m i us for P amtn ?g caste-marks on the forehead, for dyeing 
the clothes of certain castes, and for other similar purposes. Sir E. C Buck 

stable T - anS the No rth-Western Provinces, "This sub- 
oorlrd f£fl r ^° Und t" Some parts of these Provinces, and is largely im- 
thrir Gwalior. It is much used by fakirs and ascetics for dyeing 

part in the S hnnH dl f fS r3 a ge co . lour * but P la y s a more or less important 
colours the d >' crs in the production of several well known 

^he cloth ; l , h >s simply pounded and mixed with water, into which 

Whilo PP n d ' R £ d °- chre of a llghter co,our than S crn -. is known as 
oVX’, h " f{ el lu w ° chre occasionally used as a dye under the name 

peril —l n A1I U glV u S i he following examples of dyes produced by 
ochro a Allahabad a buff colour known as Gem, is produced by red 
the ! and 3 “j" ’ l n , Cawn Pore a dove grey called Faktai, is produced bv 
lahahsd , ° X,de i Wlth „ "jyrobalan, sulphate of iron and alum ; and in Al¬ 
and indLo pU r- p e cal( l d N«f*f\pdni, is produced by red ochre, safflower, 
and indigo. Gem is also used in calico-printing. 

u* i„v”j ,°' l au,i ,! n Jabalpur large mines of massive haematite have 

mineral na 1 m y Mr ‘ W ’ , G i ° lphe J rtS fo ^ lhe pur P ose ° f manufacturing I 
beuveen P !1 *’ pre P? red b y grinding the ores to an impalpable powder 
vro e the vs'lnc wor ^ ed . b >: water-power. Ball states that, at the time he 
' alue ,P er ton London was £9-10—retail £13. ««This mineral 

on wond S nr r “ Ved the , chea P est in the Indian market, it lies smoothly 

tiles brihs and mV 38 if" successf Y'>y u f d against damp on porous 
sh?n rll I a d P'aster. It is now used by the principal Rail and Steam- 
_• £ ar| d has stood a practical test on the metal work of the 

EoHere* T b n nd h geS in India t it has been found most useful on the inside of 
!mr t S ‘ 1 1 preparation of one cwt. of paint, ready for use, the follow- 
ffi-r rcc l l , lircd , : ^ oxidc iro "> * 5*4 linseed oil si g?’. 

zsx‘£vs& &sr~ •»•» 

for Se. me "" A yell0W impure 0CHRE is believed !n Sikkim to be a cure 

tonic h ® j“ gnrti . c .oxide is used in doses of from five to ten grains as a 
lilies ee Mwire^'h U ‘ S h l g . hl X estcemed as a medicine in various loca- 

is«<T edis,riet “ 15 Wved 

or more as lonic^-mlT ° f ,IOn 18 e mployed in doses of five to thirty grains 

is a valuable amidol J in caJe^nf^^ an . thel . mintic > and mixed with water 
a mixture of the proto-and L/ T™ 1 P 01 son mg. In Hindu medicine 
from six to twelve grains P fiT man^rT ' argel y administered in doses of 

realuy powdered and^fined ir^n Thw "n S> - nder th ° ’ dea that !t ia 
U. C. Dutt •_“ TW* n " • ron \. T" e following account is given bv 

namely, kanta lauhJTr cast ton 'T are used in H i» d « medicine, 
salts of iron, produced bv iron - °‘ ,ron rust > and tauhasara or 

The form ofcastdron used in th« g ept / n COnta ? with vegetable acids, 
is considered superior to all othe^ f man “ a ? tu r e of P a J!« for boiling milk 
of iron which are rit lj , ers medicinal use. The small particles 
are called ^ ^ >S beatea on tffe anig 

*** *— «y ZtSSSlAZ 
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use. The properties of mandura are said to be analogous to those of 
iron. ” w Cast-iron is purified by beating it into thin plates, heating t' ie 
plates in fire, and sprinkling them with cow's urine, sour congi oil, and a 
decoction of the pulse Dolichos biflorus ( kulattha ) seven times in succes' 
sion. The plates are reduced to powder by pounding them in an iron mor¬ 
tar, rubbing them with cow's urine, and roasting the mixture in a covered 
crucible repeatedly till it is reduced t ( o a fine impalpable powder, that wilt 
float on water and will not irritate the eyes when applied to them. It is usual 
to rub the iron with cow’s urine and roast it about a hundred times in suc¬ 
cession. In some cases it is recommended that iron should be thus roasted 
separately for a thousand times. Mandura is purified and prepared for 
use in the same way. Prepared iron is a fine impalpable powder of a 
reddish-grey or brick-dust colour." This preparation of iron oxides was 
believed by the practitioners of Sanskrit medicine to increase strength, 
vigour, and longevity, to cure all sorts of diseases, and to be the best of 
tonics. Dutt writes, “ When gold and silver are not available, iron is 
substituted for them. It is used in painful dyspepsia, chronic fever, phthi¬ 
sis, anasarca, piles, enlarged spleen and liver, anmmia, obesity, urinaiy 
diseases, diseases of the nervous system, skin-diseases, &c. When iron is 
administered, the following articles -of diet should be avoided, namely,. 
kushmahda (fruit of Benincasa cerifera, Savi), sesamum oil, kulattha 
(pulse of Dolichos biflorus, Linn „), mustard, wines, and acids." 

The above described preparation of iron oxides enters into many com¬ 
plex preparations, in which it is combined with the other metals, spices, 
aromatics, and other vegetable drugs. Each preparation is supposed to 
have specific virtues, and is specially employed for certain diseases. .It. is 
needless in such an article as the present to enter into a detailed description 
of these, for which the reader may be referred to the exhaustive account of 
the utilisation of iron in Hindu medicine by U. C. Dutt. 

Iron Pyrites, Ball , Geol. of India , III., 418. 

Sulphide or Sulphuret of Iron ; FeS 2 . 

Vern. — Rupamakhi, Hind.; Kangsmuki, Bbng. ; Swarna mukTti , Mar.; 
Surna muki, sonmcikki (more properly applied to copper pyrites), Mad¬ 
ras ; Svarnnaindkshika, tdramdkshika , Sans. 

Reference. — U. C. Dutt , Mat. Med. Hind., 56. 

Occurrences.—This ore is widely distributed through formations of vari¬ 
ous ages. Thus it occurs in quartz reefs associated with the ores of other 
metals, and often with metallic gold, and is also to be found in slates, 
limestones, coal, and in the extra-peninsular tertiary rocks, e.g., the 
nummulitic formations of Sind. Though it is possible that this ore may 
occur in considerable abundance, and, indeed, it is stated that it does so 
in the Bhima limestones of the Deccan, still it appears probable that the 
supplies of Indian pyrites are not easily accessible, and are unlikely to 
become of commercial importance. At the present time the chief supply is 
imported into Calcutta from Arabia, where it is obtained on the surface 
and in the beds of rivers. 

In the Calcutta market, the wholesale value is said to be R6 to Rio a 
inaund. It is used almost entirely as a drug (Ball). 

Medicine.— Dutt writes, "Iron pyrites has been used in medicine from 
a very remote period. It occurs in two forms, namely, in dark yellow 
nodules with a golden lustre, and in silvery '.radiating crystals. The 
former is called Svarnamakshika , and the latter Tdramdkshika . The 
ancients supposed that they contained gold and silver respectively, in 
combination with other ingredients, and possessed in part the properties 
of those precious metals. Iron pyrites is purified by being boiled in 
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lemon juice with one-third its weight of rock-salt in an iron vessel, till the 
pot becomes red-hot. It is reduced to powder by being rubbed with oil 
or goat's urine, and then roasted in a closed crucible. Thus prepared 
it has a sweetish bitter taste. It is considered tonic, alterative, and useful 
in anaemia, urinary diseases, ascites, anasarca, prurigo, eye-diseases, &c. 
As an alterative tonic it is generally used in combination with other 
and in the medicines of its class such as iron, talc, mercury, &c.” 

Iron Sulphate, Ball, GeoL of India , ^ ig . [H 2 0 

Green Vitriol, Green Copperas, Ferric sulphate, FeSb 4 , 

Vem. Kasis, hird-kasis, kdhi {kahi-mdti— sulphate of irttn earth, kdhi- 
$060== impure green vitriol, kdhi-safdd** white anhydrous iron sulphate, 
kahi-siyd= black iron sulphate ; kahi-aard— yellow variety of anhydrous 
sulphate). Hind. ; Htrd-kos , htrd-kosts , Beng. ; Kashish, hird-kashish. 
Bomb. ; Hira-kasis , Guz. ; Anna-bcdi, Tam. \Anna-bhedi, Tel., Malay., 
Kan.; Kasisa {dhdtu leasts =£ reen variety, phushpa kasis— yellowish 
variety). Sans. ; Zdjc-asfar , Arab.; Zdke-sarA , Pers. 

References.— Mason , Burma & Its People , 568, 730; Ainslie , Mat . Ind., 

A, 529> O'Shaughncssy, Beng . Dispens., 352 ; Moodeen Sheriff, Supp. 
'Pharm. Ind ., 141 ; U. C. Dutt , AiW. //mtf., 55; McCann , 

Taws, / 7 , 42, 7J2, 7^, 7J5, 138 , 140 , 742, 744, 7^;., 750, 757. 

102, 169} Buck , Zhrs awrf Jaws, A r .-IF. P., 41 ; Liotard, Dyes. 116 , 727, 
72 <*?, 72 p, 7 J 0 , 7J4 ; Balfour, Cyclop ., //., 375. 

Occurrences.—Ferrous sulphate occurs in the form of green crystals 
soluble in water. It is formed abundantly by natural oxidation of iron 1 
pyrites, and is apt to undergo a further alteration into the red sulphate 
of the sesquioxide, or ferric sulphate. For use in the arts it is made on 
a large scale by exposing moistened iron-pyrites to atmospheric influence, 
when the same changes which occasion its natural formation occur, 
rsatural green copperas is to be found in many parts of India, and is 
largely employed by natives for dyeing. 

Dye# This salt is used extensively in dyeing partly as a colour pro¬ 
ducer, partly as a mordant. It is generally employed mixed with organic 
substances to obtain various shades of black, brown, grey, purple, violet 
and green, and is also much used in calico-printing. In certain localities 
the natural copperas is employed, in others it is artificially prepared by 
placing clean bars of iron in a tub containing a solution of coarse sugar 
and other substances. Sir E. C. Buck states that the weight of iron used 
is about four times that of the sugar dissolved, that when the solution has 

mvv ^i 0 a deep bl ? ck colour 11 is rcad y for Eyeing purposes, and that 
m>iobalans are occasionally added to clear the colour. 

, ,£ e trade is said to be carried on in the preparation of the salt for 

the dyer s use in Lucknow. 

cine M fmm sul P ha ‘ e °f iron has bee n known to Sanskrit medi- ! 

cine trom a very early age, but its chemical nature does not appear to 

rarelv emn.r;^ n ' Sed ^ ose ' vho recommended its use. It was only i 
as an astringent andwnJ’ bUt "’ as Tj 1 ' used extcrnall y in skin diseases ! 
glandular structures 'in I 2 commended as a strengthening application to 
elnlvh/ni,- In European medicine it is valued as a powerful 

In large doses it is an^rit’anTnoi n ^ gOSl | eia ^ iperiodic > a P d anthelmintic, 
astringent and stimulant! P Loca,I y a PP lied 11 ls “sed as an 

styptic? dned Sulphate ls cm P'oyed for the same purposes and also as a 

Other salts of iron, especially the persulphate, perchloride ohosnhu-o 
carbonate,.pern.irate, citrate, acetate/ arseniate, and iodide are 
employed in L-.uropean medicine, and are all manufactured from the metal 
directly or from some of its salts. In Indian medicine, however, the m£. 
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ture of the oxides already described is almost the onlyjform of iron used, 
and it would be superfluous in this place to giye an account of the well- 
known properties to the above enumerated artificially-prepared salts. 

(G. Watt.) 

ISATIS, Linn. ; Gen . PL, I., 94. 

Isatis tinctoria, Linn.; FI. Br. hid., /., 163 ; Crucifers. 

The Woad or Devil’s Weed. < 

An erect, herbaceous plant, like a large cabbage, common in Western 
Tibet, Afghanistan, &c., occurring both wild and cultivated. Also largely 
grown in certain regions in China. 

Yields the indigo of China. Dr. Aitchison, in his report upon the 
Kuram Valley, informs us that it is used for this purpose in Afghanistan. 
For further particulars see the article on Indigofera tinctoria, pp . 387-469. 
Also Jour. Agri.-Hort. Soc. Ind. (Old Series), VIII. (Proc.), 180 * XL, 
157 , I 5^ 9 



FODDER. 

488 

489 


FODDER. 

49 0 


491 


XSEILEMA, Anders m (Anthistiria , Linn.) ; Gen. PI. , 111 ., 1136. 
Iseilema laxum, Hack. ; Duthie , Fodder Grasses, N. Ind., 43. 

Syn.—I. prostrata, Anders . 

Vern Champ (Simla Hills), luinji (Kangra), Chliat (Rawalpindi), 
gdndi (Hissar), Pn.; Karar-gandheUdungarko (Jeypur); Musel, musidl , 
machauri (Lalitpur), Bundelkhand; Masdn , manchi-malwa , vial - 
wajari (Chanda), ghorayal (Seoni), C. P. 

Habitat.—Common on the plains of Northern India on low-lying land. 

Fodder.— See Vol. III., 423. 

I. Wightii, A nders. , f[ 

Syn.— Anthistiria Wightii, Nees. ; A. bladhii, Wight; A. prostrata, 
Trin. 

Vern.— Gandel (Aligarh), N.-W. P.; Ganni (Gujranwala. Shahpur, 
and Lahore), Pb. ; G/ior-masdn , musdn, pulsu- 77 ialwa-gadi (Chanda), 
?nusan (Ba lag hat), C. P. 

Habitat. — Associated with the preceding. 

Fodder.—See Vol. III., 423. 

ISINGLASS, GELATIN, GLUE, AND GELOSE. 

Animal tissues contain an adhesive substance known as “ Histose.” 
This, on pieces of flesh, skin, bone, horn, &c., being boiled, is changed into 
Gelatine, which is soluble in hot water and is thus separated from the 
other substances present. By simple evaporation of the water the gelatine 
forms into a dry, bard material, which receives in commerce different 
names according to the nature of the substances from which it was extract¬ 
ed. These may be briefly indicated 

(a) Isinglass. 

Colle de Poisson, Ft.; Hausenblase, Germ . 

Icthyocolla Greek (from a fish, and glue). The English 

name is a corruption from icing and glass or iceglass, and vulgarly the 
name isinglass is often applied to Mica. 

As implied by the Greek name for this substance, it is a gelatine de¬ 
rived from fish. Isinglass of European Commerce is chiefly prepared 
from the air-bladders of Acipenser Sturio and other Sturgeons, found in 
the Caspian Sea, the Black Sea, and the Arctic Ocean. The Brazilian 
isinglass (obtained from Brazil and Guiana) is prepared from one or two 
species of Silurus, chiefly S. Parkerii, The isinglass of India is derived 
from a large number of fish and sharks, &c., but only recently has India 
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come to be viewed as a source of isinglass for Europe, the trade having been 
previously with China in the edible substances known as Fish Maws and 
Sharks’ Fins. Many writers, however, affirm that all that is necessary to 
expand an Indian trade in Isinglass is to instruct the fishermen to bestow 
greater care in selection and preparation of the substance. 

ihe uses of Isinglass are in the preparation of jellies and confections 
and as a clarifying or filtering medium for wine, beer, coffee, and other 
liquids. It is also employed along with gum as a dressing to give lustre 
to ribbons and other silk articles. 

The reader is referred to the article under Sharks’ Fins and also to 
that on Fish. 

(£) Gelatine (or Gelatin) and (c) Glue. 

These substances are prepared from animal flesh, bones, skins, hoofs, 
and horns. 1 he former is a purer article than the latter, all the stages in its 
manufacture being carried out with scrupulous care and cleanliness. Glue 
may be defined as a glutine manufactured from the tan-yard refuse. 
But here is no chemical difference between gelatine, glue, and isinglass, 
l he purer forms of transparent gelatine are used for culinary purposes 
(calves -feet jelly, milk-white blance-mange, usually containing gelatine 
instead of isinglass), but for certain purposes gelatine like glue is used as 
an adhesive medium and hence glues of every quality passing into gela¬ 
tine are met with in commerce. 

The Edible Swallows’ Nest may be described as an Indian edible gela¬ 
tine (see \ ol. II., pp. 505-509). In some parts of India a glue is said to 
pe prepared from fish bones, but ordinary glue is also made as, for example, 
in Lucknow. The article chiefly used is apparently, however, entirely im¬ 
ported (see Hoey , Trade and Manuf. N. Ind. s iy6). 

(d) Gelose (a name given by Payen). 

This is a gelatinous substance prepared from the various Algae desig¬ 
nated in India as Agar-Agar ,and in European commerce as China Moss. 
The best known substances of this nature are the so-called Ceylon Moss 
(see Gracilaria) and the Japanese Isinglass. The last mentioned is 
. derived from one or two species of sea weed (according to Mr. D. Han- 
bury), but more especially from Gelidium corneunu 

Gelose differs from gelatine in not being precipitated by tannic acid : 
from the starch jellies in not being rendered blue by iodine, and from gum, 
by its insolubility in cold water, and its greater gelatinising power. In 
. .is last respect it forms ten times as much jelly as an equal weight of 
isinglass, and may, therefore, be economically substituted. It contains no 
nitrogen, and is therefore not nutritious; but as isinglass and gelatine are 
most frequently used in culinary purposes as vehicles for other nutritious 
materials, this need not be a serious objection to the employment of gelose. 
Gelose contains 42770 per cent, of carbon, 5775 hydrogen, and 51*455 
>gen. It, therefore, belongs to the class of proximate principles which 
a * ar g er proportion of oxygen than is required to form water with 
u. ••• %f rog f n ‘ lt swells up in cold water and dissolves almost wholly in 
water g to"th^ r and f .? n c °°' lT }S forms a jelly of 500 times the weight of 
With icinalnt & elose employed. It differs, however, from jelly 

ture for he T !•" the im P ortan t character that it requires a high tempera’¬ 
ll thlc S f K S !° n w i ? n once f° rrnc 'd- Hence culinary articles prepared 
d ° not I dissolve >n the mouth, and in consequence 
tion One of°lhe rhi ®f? weed are exported from China without deteriora- 
o° n * rT utv he c ^ ' orms °f gelose appears to have been shown at the 
l arts Exhibition of 1878 under the name of Thao or Ta-o. If the hot solu¬ 
tion of that substance be stirred until cool, it forms a liquid instead of a iellv 
and that preparation gives body and gloss to fabrics without stiffening 
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them—the defect of dextrine and starch. The properties of Ta-o in this 
respect are further heightened by combination with glycerine. It may be 
mixed also with talc, and even \\K\]e hot it will intermix with gum, starch, 
dextrine, gelatine, or gum tragacanth, thus forming size or dressing that 
may be employed with great advantage to silk goods. Since this dress¬ 
ing is only again softened at high temperatures, the fabrics are not deprived 
cf it by rain or when exposed to damp atmospheres. Gelose may also be 
employed in double-dyeing by being combined with sulphate of copper 
and the chlorides of aniline and potassium. For sizing paper it is of great 
value; indeed, its chief obstacle to an extended application in the arts is 
its high price. It is somewhat surprising that so valuable a substance 
should not have been made better known and more carefully examined. 
Watt, for example, remarks that since no definite compound has been 
formed with it, its atomic weight and rational rormula has not been deter¬ 
mined. Its chief properties seem, however, to ally it with the gums (H. 
jVIorin) and according to M. Porumbaru the formula for pure gelose 
is C c H 10 O 5 thus analogous to lichenin, inulin, and tunisin. 

Dr. Dymock remarks of China Moss : “ There is, however, no reason 
why a similar substance should not be made-from our common native sea¬ 
weeds, of which Gelideum corneum and Gracilaria confervoidea approach 
most nearly in character the Algae from which Thao is made.” This state¬ 
ment would justify the recommendation made by Hoyle nearly half a cen¬ 
tury ago that the indigenous Algm and other sources of isinglass on the sea¬ 
shores of India should be carefully examined with the view to discovering 
whether any of them might find a place in European commerce. At pre¬ 
sent the Agar-agar used in India is entirely imported. 

The reader is referred to Iceland Moss (Cetraria), to Fucus, and to 
Irish or Carrageen Moss, &c., for descriptions of other allied substances; 
but is cautioned against accepting all the known Indian products that form 
jellies as of necessity belonging to the Isinglass, Gelatine, and Gelose 
group. For trade statistics regarding Indian Isinglass the article on 
Sharks* Fins 8 c Fish Maws may be consulted. 


ISCHCEMUM, Linn.; Gen. PL, 11Vol. III. 

Ischoemum angustifolium, Hack.; DC. Monogr. Phan., Vol. VI ,, 

241 ; Duthie , Fodder Grasses of Northern India , (under 

Pollinia). 

Syn.— Andropogon binatus, Ret a. • A. Notopogon, Steud .• A. obval- 
LATUS, Steud.; A. involutus, Steud. ; Spodiopogon angustifolius, 
Trin. ; S. laniger ,Nees. / S. Notopogon, Nees. ; Pollinia eriopoda, 
Hance. 

Vern. Bhabar , Hind.; Bahai , babui, saba , Beng. ,* Sabai (Hind.), 
Chutia Nagpur; Bachkron, Santal ; Batikas, ban-kush % baib, bamoth , 
N.-W. P . and Oudh; Pan-babiyo (Almora), Kumaon ; Bhabar, babbar, 
munji, bag gar, Pb. ; Nulka-gadi, sM, moya, C. P. 

References.— Stewart. Pb. PI., 249; Hooker , leones Plant. PI ., 1773 ; Royle, 
III. Him. Bot., 415, 416; Report Royal Dot. Gard., Calcutta (in 
part), iS 7 t- 7 \ ! ^82-83 • Kcw Bulletin, July 1888 , pj>. 157-160 / Journ. 
Linn. Soc. (in part), Vol. XX., 409 ; Trans. Agri.-Hort. Soc. of India 
(in part), VIII., 272; Jour. (Old Series), XII., 332 ; XIII., 2 q 3 (New 
Series), V., (Proc.), 21; VIII., 98-106. 

Habitat.—A perennial grass with strong wiry stems, clothed at thdr 
bases with woolly pubescence. The leaves are long and narrow and with 
involute edges. Each stem bears two to four racemes, composed of numer¬ 
ous spikelets which are densely clothed with brownish or golden coloured 
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silky hairs. This species is plentiful in the Sub-Himalayan tract as well as 
in the hilly parts of Bundelknand and Central India. It is frequently found 
associated with Eriophorum coinosum (which see. Volume III., 266 ), and 
hence from Wallich and Royle proceeded ai? error, only recently corrected, 
of viewing both as one and the same. Eriophorum is a sedge and Ischae- 
mum a grass, but both are no doubt employed for the same purposes. 

Fibre.—[Thisgrass is used in paper-making and in the construction of 
strings, ropes, and mats. It seems doubtful whether the natives of India 
separately distinguished it from the sedge above alluded to, and these 
two plants accordingly appear to bear the same vernacular names. The 
passages that would appear more especially to allude to the sedge 
allude to it as employed in the construction of rope-bridge, but as a 
source of paper there is probablv no doubt that the bulk of the material 
so employed is the grass here dealt with. It is perhaps unnecessary to 
repeat the facts published in the Kew Bulletin ( l . r.) showing what led to 
the confusion regarding these two plants, nor those which ultimately 
cleared the matter up. It would seem that had Dr. Stewart’s remarks 
republished below (made in 1863) received more careful consideration, the 
ambiguity that for long existed would never have existed. The following 
passages regarding the grass as a source of paper, & c., are, however, of 
practical interest and may be said to convey all that is known on this 
subject:— 

Mr. R. W. Bingham, writing of the Sasseram District of Bengal in 
1862, remarked :— 

“ Buggaie is a wild grass which is ready for cutting in October and Nov¬ 
ember. Several hundred thousand maunds are cut annually in the forest 
of the Kymore range, and it is sold for roofing and other purposes; 
when made into a coarse twine it answers for tying thatch and bamboos, 
as well as for bottoming the cots, or charpoys of the lower orders, as well as 
a more expensive article. Much of it finds its way to the river ports, but I 
fancy it is all consumed in this country, and would be but of little use in 
the manufactures of Europe” (Agri.-IIort. Soc . Journ.. Vol. XII., p . 33 2). 

Dr. J. L. Stewart wrote of this grass in Bijnor (September 1863) as 
follows : — “ This grass, which is abundant in this part of the Himalaya and 
occasional on the skirts of the Siwaliks, appears to furnish almost all the 
material called bhabar so largely used for string in these parts. Botanists, 
from Wallich and Royle downwards, have stated this to be the produce of 
Eriophorum comosum, of which, however, apparently a very small propor¬ 
tion of that brought to the plains consists. Dr. Brandis first drew my 
attention to the probability of the ordinary belief being erroneous, and 
subsequent enquiry has shown that the case is as above stated. 

“I he string is very coarse but strong, and although there is great 
waste in the manufacture, exceedingly cheap. It is well adapted for boat 
ropes, the rope-work of bedsteads, and other ordinary purposes. Possibly 
the bhabar may come into play as a paper-material, at least it is worth the 
trial, and probably larger quantities of the raw article could be got than of 
any other fibre that I know of in this part of the Him&laya.” Dr. Stewart 
says, the price of the raw material is annas 8 per maund and of the 
string R2 per maund (Agri.-Hort, Soc . jfourti., Vol. XIII., 203). 

Dr. King, in his report of the Royal Botanic Gardens, Calcutta, for 
1082-83, re-established the independence of the two forms of the bhabar. 

“I n several former reports I have referred to the leaves known by the 
vernacular name bkabur as the produce of Eriophorum comosum. I have 
now satisfied myself that the bulk of the bhabur used bv natives for rope¬ 
making is not derived from Eriophorum, as I had supposed, but from 
Audropogon involutus. This grass, I find from enquiry locally made. 
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abounds in the hill parts of Behar and Chutia Nagpore, where it is known 
as Sabai . From these regions it can be obtained in quite considerable 
enough quantity to make its utilization as a paper material a feasible pro¬ 
ject, and the people who actually collect it, sell it at a reasonable enough 
rate. But in order to get it brought to Calcutta in sufficient quantity for 
local manufacture, or for shipment to Europe, middlemen have to be em¬ 
ployed, whose ideas of profit are pitched so high that, until thev become 
modified, the utilisation of bhabur must remain in abeyance. Tfiis is only 
in accord with the common experience in t'he mofussil, that competition in 
trade is not sufficiently keen to have much effect in keeping down prices, 
but that, on the contrary, traders still form guilds banded together to en¬ 
hance prices, even at the risk of choking off demand .” 

In 1883 Mr. C E. Edwards, Manager of the Lucknow Paper Mills, 
furnished the following report regarding bhabur grass : — 

" This grass we have used here, but not to any great extent, owing to 
the price being too high ; besides the outturn is not so great as with jute. 
I found it not to yield more than about 35 per cent, of paper. This is to a 
great extent owing to the top part of the plant being somewhat perished, I 
presume owing to the tops being more exposed to the atmosphere, as this 
part appears to get ripe much earlier than the bottom. 

“ In the process of boiling the perished or top part gets destroyed before 
the bottom part of the stems gets sufficiently reduced to a pulp. This 
accounts for the great loss in the manufacture, but this could be obviated 
by having the top parts cut off before despatching it to the paper mills, 
and if it could be had at the same price with the tops off, I have no hesita¬ 
tion in saying it would be a good and cheap enough fibre for paper-mak¬ 
ing purposes.” 

In the same year the late Mr. T. Routledge furnished the following 
facts regarding bhabur as a source of paper :—“ I believe it will make 
a fair sheet of paper, much the same as fine esparto, but does not 
contain so much glutinous and amylaceous matters, nor so much silica. 
The sample sent, you will remark, was cut, and not pulled from the 
roots as esparto is. Like esparto, in situ it is worth very little, and is 
used for similar purposes—roping, matting, baskets, &c. The cost of 
esparto consists in collection, carriage to port of shipment, and, lat¬ 
terly, baling charges, freight to England, &c. Whether from India, with 
long and probably costly inland carriage, with heavy freight added, it can 
come into competition with esparto, is doubtful, and I do not think it would 
pay to convert it into stock.” 

The Rev. H. P. Boerresen of Rampore Hdt gives the following parti¬ 
culars regarding the grass (1). Th e Sabai or Babui grass yields two 
crops in the year—one in September and the other at the end of 
October, or early in November, without any irrigation as the rainy 
season is then prevalent. It might yield a third cutting if irrigated, but 
I cannot say anything on this head, never having made the experiment, 
nor have I seen it attempted by others. 

“ (2), I believe it will grow anywhere, as we have transplanted it from 
here to all our other out-stations in the Santal Parganas, and it thrives in 
them all. The Santal Christians have also taken some of it to our Chris¬ 
tian Colony in Guma Duar, Assam, where it also grows well.” 

“ (3). I have never attempted to propagate it by seed, but always by 
roots; when a clump or tuft is dug out, it may be divided into as many 
small divisions of roots as one pleases, and these are put down again in 
rows, about three feet from one another, and the same interval between 
each root planted. It will yield a very trifling return the first two years, 
but by the third or fourth year, when the roots have spread and multiplied’ 
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it gives a good crop. The plot on which it is planted must be kept free 
from other grass. When it is seven or eight years old, the roots should be 
beaten down with wooden mallets, or a plough should be run through 
them in every direction, and fresh earth thrown over the whole; this will 
increase the yield. If not treated in this way, it will cease yielding any crop. 
When grown too old, it must be taken up entirely, re-divided in small 
bunches of roots, and transplanted to a fresh locality. 

6< (4)* We bought the grass always in local hats for roofing purposes (as 
rope) before we grew our own, and nowhere in our neighbourhood am I 
aware of its being cultivated in any but very small patches by a solitary 
man here or there. It is not cultivated as a source of income or trade, so 
that I am unable to say where the roots may be bought, or at what price. 
We got a small quantity of the roots originally from a Hindu village, but 
by fostering and spreading their cultivation we have now a considerable 
quantity. It should be planted in a dry spot where no water lodges, as ex¬ 
perience has shown in one of our stations, where th.e water oozed up from 
below and rotted the roots, that it would not grow there. A sloping site 
is probably the best.” 

“ When we first started the Mission here we had to pay R4 a maund in 
the hats for the grass, in order to twist it into rope or string, and it was 
the having to pay so much that led me to try and cultivate it ourselves. 

I he grass runs to seed in the hot months, shortly before the rainy season, 
but these must be cut off and removed, or the crop will deteriorate.” 

It is understood that the Bally Paper Mills, Calcutta, still continues to 
use a considerable amount of the grass, drawing its supplies from Chutia , 
Nagpur and the Nepal Tarai. In the Colonial and Indian Exhibition 1 
Catalogue the writer stated regarding this paper material :— 

“ In a country teeming with fibres, it is a surprising fact that the ques- ' 
tion of a paper-fibre should still be under consideration. European ! 
authors seem always to forget, however, the immense size of the continent of 
I ndia, and that a few hundred miles are of little consideration in most Indian 
questions; but, when this assumes the form of railway freight upon a bulkv 
article, it becomes prohibitive even to industries that can afford to pay more 
than paper-making. To cultivate fibre, especially for paper, has many 
drawbacks, and one only need be mentioned—the cost of land near com¬ 
mercial centres is so high as to almost preclude the idea of the cultivation of 
paperfibres. But the paper fibre must, like esparto, be fit almost for 
immediate immersion in the vats, for paper-making can never pay for 
cultivation and separation of fibre, even where land can be got at a 
merely nominal rent. No fibre known to commerce can compete with ! 
jute in point of cheapness, yet the paper-maker can afford to purchase jute 
waste and jute cuttings only, so that but for the demand to meet an al- 1 
together different purpose, the paper-maker could never procure jute. 

1 he two most important indigenous paper grass-fibres in India are munj \ 
grass and hhabar grass, these are now being used by our Indian paper 
mills ; the supply at a remunerative price is the chief obstacle to an extend- } 
ea employment. rhe rootsand lower stems ofrice have been suggested as a 
paper material, and if it be shown that these are worth the trouble of col¬ 
lecting, the supply might be practically unlimited; but it is doubtful whether 
the paper-maker could pay sufficient to cover freight and expense of col- ] 
lection. It has been demonstrated that bamboo affords excellent paper, ; 
but practical difficulties exist which have, for the present at least, dispelled 1 
the hopes once entertained of the immense tracts of bamboo forest becom- 
mg of commercial value as supplies of paper material. 

I he most valuable paper materials in India are, after all, old rags waste 
gunny bags, and old sunn ropes.” ’ 
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The results of the Exhibition abundantly justified the above opinions, 
and the gentlemen who were present at the conference on Indian Paper 
Materials agreed that “ while the bhabar and muni grasses were very 
good for paper, it would never pay to import them into Europe in that condi¬ 
tion, the more so since esparto was obtainable at a price far below what would 
be charged in freight alone from India. Unless these grasses could pro¬ 
fitably be shipped in the form of half stuff they were out of the question.” 
Thus, so far as a foreign trade in these grasses is concerned, it would seem 
that no hope need be entertained as against esparto, and it is probable 
that next to the want of a uniform and large supply, the question of railway 
freight within India itself is likely to operate unfavourably against the 
development of a large Indian paper trade in bhabar grass. The Agri.- 
Horticultural Society of India, in order to ascertain the extent of produc¬ 
tion, prices, and uses of bhabar grass, and at the instance of the Chamber 
of Commerce issued to its members in 1886-87 a series of questions. The 
replies are published in the Journal (Vol. VIII.). These may be briefly 
summarised here. Mr. Dear of Monghyr reported that 10,000 to 15,000 
maunds might be obtained in a season from the Kharrackpore hills at 
about Ri-14 a maund. Dr. Hill, Parulia, stated that it was cultivated in 
some parts of Manbhoom, but to a larger extent in Singhbhoom (Chutia 
Nagpur). 1 he people make strings and ropes of it which are exported ; 
the raw material is never exported. Large quantities of the grass can be 
obtained during February and up to May; it sells at from 12 annas to 
Ri per maund. Mr. T. M. Gibbon, C.I.E., replied that “the sabot 
grass is grown largely in the northern portion of the district, but I believe 
only in the north, in the jungle lands of Ramnuggur and Rajepore 
Sohureah. It is also grown in the Nepdl jungles bordering the above 
lands.” ** Last year the grass was sent direct to the Ballv Mills at, I 
believe, R2-8 per maund.” Syed Ali, Nawab, of Jainugger, Durbhunga, 
gave the exports of the grass from the Nepal Tarai from April 1883 to 
February 15th* 1887, as amounting to 3,003 maunds. Mr. W. Claxton 
Peppe of Gorakhpore reported that “ This grass is called here bunkas , and 
grows on the first range of hills in Nepdl : that growing at the bottom of 
the hills is not so good as that growing higher up, though both are actually 
the same grass. The grass does not grow in Gorakhpore, but ^n the first 
range of hills in Nepal. It is cut by the Nepdlese and sold by them to 
Binjaras and others at Bahadurguni, about 3 miles south of the hills and 
about 25 miles north-west from the frontier here. By these men it is taken 
to Uska Baz£r,the terminus of the new branch of the Bengal-North-West¬ 
ern Railway.” The price of the raw material varies considerably as shown 
by Mr. Peppe, via., from 66 ilb per rupee to 1141b per rupee. It is chiefly 
sold in the manufactured state as string, and regarding the trade in string 
he adds: “In February the new crop comes in. The grass made into 
string 1 buy at 31J& per rupee. During the last year I bought 2,5631b and 
paid for it R83. purchases are made at my door from Binjaras 

and other carriers. Other reports were procured by the Society from 
Manbhoom, Ha2anbagh, &cc., but the above, it is believed, convey the 
important facts which need be here republished. G. Watt , Ed., Diet , Econ. 
Prod .] 

Fodder.— See Vol. III., 423. 

Ischoemum ciliare, Retz.i Duthie , Fodder Grasses of N. India, 30. 

Syn.—1. ARISTATUM, Willd. 

V & n .— Bara - toriya - gadi , pyana - koru - gadi , paba , irkor , guhera . Central 
Provs. 

Reference. —Packet in DC. Monogr. Phan., Vol. VI., p. 225. 
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Habitat.—Abundant over the greater part of India, from the Himalaya 
to Ceylon, growing in wet marshy ground. 

This species is divided by Hackel into tha following varieties and sub- 
varieties. 

Var. a—genuium. 

Sub-var. i.— prorepens. Syn.—I. tenellum, Roxb., FI. Ind Ed ., 
C.B.C., ioS. Nepal to South India. 

Sub-var. 2 .—scrobiculatum. Syn.—I. scrobiculatum, W. & A. 
Ceylon. 

Sub-var. 3 .—malacophyllum. Syn.—S podiopogon obliquceval* 
vis, Nees; Andropogon malacophyllus, Hochst.; I. aristatum, 
RoxbFI. Ind., Ed. C.B.C ., J07. Terai to South India, and Burma. 

Sub-var. 4 .—villosum. Syn.—S podiopogon villosus, Nees; S. 
obliqucf.valvis, var. villosus, Benth. Central Provinces. 

Var. / 3 —Wallichii. Sylhet. 

Var. y—longipilum. Ceylon. 

Fodder.—Occasionally used for feeding cattle. 

Ischcemum laxum, R- Br.; Duthie , Fodder Grasses of N. India, 31 . 

Syn.—A ndropogon striatus, Klein ; A. nervosus, Rottl.; A. Brownei, 
Kunth.; A. macrostachyus, Anders.; Pollinia striata, Sprcng.; 
Hologamium nervosum, Nees; Ischcemum nervosum, Thv>.; 1 . mac- 
rostachyum, A. Rich.; Sehima macrostachyum, Hochst. 

Vern .—S air an, him, Raj.; Sein, seind , sarun, C. India; Sira, sedwa, 
pona, C. P. ; Sainad , Berar. 

References.— Hackel, in DC. Monogr. Phan., Vol. VI., 243; Indian 
Forester , XII., App. 24. 

Habitat. —Hilly parts of Rajputana, Bundelkhand, and the Central 
Provinces. It forms a large portion of the undergrowth in the Nimar 
forests, and seedling trees find beneficial shelter in the spaces between the 
clumps. 

Fodder.—It is considered as one of the best of the Central India fodder 
grasses. 

I. pilosum, Hack. ; Duthie, Fodder Grasses of N. India , 31. 

Syn.—A ndropogon pilosus, Klein; Spodiopogon p.ilOsus, Nees. 

Vern .—Kkuri, Central India; Khunda, kunda , C. P.; Nattu , Tel. 

References.— Wight , in Mad. Journ. kit. & Sc., II., 139 • Elliot t FI. Andhr, 
i3o; Hackel, in DC. Monogr. Phan., Vol VI., 240. 

Habitat.—A tall, rather coarse, glaucous grass, with thick deeply pene¬ 
trating roots. The long spikes, usually in pairs, are densely clothed with 
white silky hairs. A characteristic black soil species and very common in 
the Central Provinces. Elliot mentions that “ it infests the regdda ,or black 
cotton soil, to the great detriment of cultivation. It is called Kunduru 
nattu, or the * grievous weed/ to distinguish it from Go>raka nattu or gT&ss, 
weed/ which is Cynodon Dactylon.” . 

Fodder.—Considered to be a good fodder grass in the Nimar district. 
Captain Masters, writing from Guna, reports this grass as being of in¬ 
different quality. 

I. rugosum, Salisb.; Duthie , Fodder Grasses of A, India, 

Syn.—A ndropogon rugosus, Stend. 

Vern.— Mehat, munwuna , Pb. ; Jalgundya. tcl\, Ra> i ? 1 * 

VV. P. & Oudh ; Amarkarh, maggru-gadi , nurd', C. r.; i ucti, UKRAR 
Marudi, Santal, . 

References.— Roxb., FI. hid., Ed. C.B.C., J 07 ; hi,.urn Forest", A//., 
App. 25; Rev. A. Campbell, Report Chutta Nagpur; Hackc,, in DC- 
Monogr. Phan., Vol. VI., 206. . 

Habitat.—A common grass of wet marshy ground in the plains, and at 
low elevations on the Himalaya. Roxburgh observes that it is generally 
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found growing amongst rice, and is so much like it that until the plants 
have come into flower they are with difficulty distinguished from it. The 
outer glumes of the florets are hard and transversely wrinkled, hence the 
specific name. 

Food and Fodder.—Cattle and horses eat this grass when it is young. 
In some parts of the Central Provinces the grain is used as food. 

Ischcemum sulcatum, Each in DC., Monogr * Phan., VoL VI, 248. 

Vera.— Poronia, C. India; Pona,' C. P. 

Habitat.—Abundant along the edges of cultivated land in the black 
soil,of Central India. Allied to I. laxum, but more slender, and with the 
culms branching. The leaf blades are rough with minute prickles directed 
upwards. 

Fodder.— A very nutritious grass, and largely used as fodder wherever 
it occurs in abundance. 

ISONANDRA, Wight; Gen. PL, II., 657. 

The species of this genus, as it has now been restricted, are of little or no 
economic value. They are trees which doubtless yield timbers of some use, 
but the plants of interest formerly referred to this place have been trans¬ 
ferred to Dichopsis ( which see, VoL III., pp. roi-109). 


ITEA, Linn.; Gen. PL, 64J. 

A genus of shrubs or small trees comprising some five species, of which three 
occur on the Himalaya and Knasia mountains. 

The timber, though small, is considered useful by the hill tribes, and in 
Chamba the bark is employed medicinally. 

Itea chinensis, Hook. Am. ; PI. Br. Ind., II., 408; Saxifragacfjf.. 

Habitat.—A small tree of the Khisia hills between 4,000 and 6,000 feet. 

I. macrophylla, Wall. - pi. Br. Ind., II., 408. 

Vera.— TeturUlum, Lepcha. 

Habitat.—A small tree in the Eastern Himalaya from Sikkim and 
Bhutdn to the Rhdsia hills; altitude 2,000 to 4>°oo feet. Found by the 
author in Manipur at altitudes of 4,000 feet. J 


I. nutans, Royle ; III., 226 ; Ft. Br. Did., II., 408. 

Vern.— Lelar, Kaghan ; Garkath , Kumaon. 

Habitat.—A small tree found on the North-West Himalaya from the 
Indus to Nepdl. Stewart specially mentions it in his account of Hazara 
and Kaghan. 

IVORY. 


For an account of this substance see under Elephas indicus, Vol. III., 
226, 

IXORA, Linn.; Gen , PL, II., 113. 

r X arl0US Ix0fa ’ tIl0ll gh extensively cultivated in the gardens 

of the hotter parts of India, are not, as a rule, of much economic value. For an 
account of the cultivated species and varieties the reader is referred to Fir- 
rninger, Man. Gardening for India, pp.sSa to 585. Several species such as 
I. nigricans and I. speclabilis, are large bushes or small trees which yield 
timbers of some value. Of thelatter, Kurz remarks that it is yellowish-white, 
heavy, close-grained, hard, and brittle ; on exposure turning pale-coloured and 
blackish-streaked. 


Ixora acuminata, Roxh ; FI. Br. Ind., III., ijy ; Rubiaceje. 
Vern.— Churipnt, Nepal; Thekera , Assam- 
Reference.— Ro.rb., PI. Ind., Ed. 128. t 
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The Flame Tree. 


TT7 » IXORA 

^■ Watt -) parviflora. 


Habitat.—A robust, glabrous shrub distributed from Sikkim 3,000 feet 
to Bhutan, Assam, Khasia hills, and Chittagong. 

Dye. —In a note on the Dyes of Assam, the Director of Land Records 
and Agriculture mentions this plant as used as a mordant along with 
Arnotto (Bixa Orellana). 

Ixora coccinea, Linn.; FI. Br. IndIII., 145. 

The Flame Tree of the Woods. 

Syn.— I xora grandifloka, Br.; I. propinqua, By. ; I. incarnata, DC. • 
I. obovata, Heyne; I. Bandhuca, Roxb.; Pavetta coccinea, P. in- 
CARNATA, Blume; P. Banuhuca, Miq. 

Vem .—Rangan, raj ana, Beng.j Pankul , x\ 1 ar.; Pan-sa-yeik, Burm.; 
Bandhiika, raktaka, bandhiijivaka, Sans. 

References. Roxb., FI. Ind., Ed. C.B.C., 126; Brandis, For. FI., 275 ■ 
Kura, For. Fl. Burm., II., 26; Rept. Pegu, App. cxi .; Beddome, Man. 
rxxxtv., 7 ; Gamble, Man. Timb., 230 , Dais. & Gibs., Bomb. Fl., u2 • 
Sir William Jones, V., So; Mason, Burma and Its People, 415, 786*' 
Dymock, Mat. Med. W. Ind., 2nd Ed., 410; Lisboa, U. PI. Bomb., 844 '; 
Baifour. Cyclop., II., 3gi ; Gazetteers -—Orissa, II., 178; Mysore & Coord 
/., 70; Kanara, 71 ; Banda, 81 ; Journ. Agri.-Hort. Soc. Ind. {Old 
Series), II., 356 ; X., 11; {New Series), IV., 118. 

Habitat.—A small shrub extensively cultivated in gardens throughout 
the hotter parts of India. According to Roxburgh it is a native of China 
and the Moluccas, but Kurz regards it as a native of Lower Burma also. 

Medicine.—" In dysentery 2 tolas oi the flowers, fried in gin, are rubbed 
down with 4 gunjds each of cummin and ndgkessur, and made into a bolus 
with butter and sugarcandy ?.nd administered twice a day ” (Dymock). 

Speci al Opinions.— § “ The root of the plant is used in the treatment of 
acute dysentery by Assistant Surgeon U. Lai Deb attached to the How¬ 
rah General Hospital who first introduced the remedy. The mode of pre¬ 
paring the drug is given as follows: —The root is ground to a pulp with a little 
water on a stone with a small proportion of long pepper, and about 30 to 
4° grains of the fresh root should be taken in this way every three or four 
hours. A tincture made with 4 oz. of the dried root to one pint of proof spirit 
has been also found efficacious though less so than the fresh root. The 
remedy has been largely used in the form of tincture in the Howrah General 
Hospital in both the European and Native Departments. It is a valuable 
remedy, but not as certain and effective as Ipecacuanha. The remedy is 
not disagreeable to the taste, nor emetic or poisonous ” i Civil Surgeon 
y. G. Pilcher, Howrah). 

Sacred.—1 he flowers are held sacred to Siva and Vishnu. 

I. parviflora, Vahl. / Fl. Br. Ind., III., 142. 

The Torch Tree. 

Syn. -Ixora arborea, Roxb. MSS. ex Smith; 1. decipiens. DC ; I. 
Pavetta, Andr. 

Vern. Kdta gandhal {loha jangia, in Chutir. Nagpur), Hind. ; Rangan . 

Pete, I\OL.; Mn'om met \ Santat.; F, llu, kurwan, URIYA: 
Uis^i, hon, Gonh. j Kurat, lokandi, narkurat, raikura. Bomb.; K rat, 
lokandr, khura. Mar.; Kura, Konkan; Skulundu kora, Tam.; Korimi 
Pdla, korivipula, putta pdla (Elliot), karipal, kock-pcuLd, tadda pally. 
(Gamble), Tel.; Gorivi, (Coorg), korgi, hennugond. Kan.; Pun s<i 
ydp (Ixora generically), Burm.; Maha-ratambala (Karankuttai, punki 
m Ceylon). Sing. Note.—T he Telecm, Kanarese, and other 
Synth Indian names denote the use of the green twigs as t rehes, 
e erences. Roxb., Fl. Ind., Ed. C.B.C., 128; Brandis, For. Fl 27s, 

Ixxiti., Beddome, m. Sylll 
% r ,: mbl U M V‘- t,mK > i3o: Dah - & Gibs - Bomb. Fl., "1 • Filial 
Fl. Andhr., 9 3, 98, • R„, A . Campbell, R,pt. Chutia Nagpur 

,k 515 


DYE. 

512 

513 


MEDICINE. 

514 


515 






miST/fy 


Dictionary of the Economic 



IXORA 

parvifiora. T ' ie Torch Tree. 


MEDICINE. 

Boot. 

516 

Fruit. 

517 

FOOD & 
FODDER. 

518 


No. 8411 • Mason, Burma and its People, 786 ; Trim., Cat. Ceylon PL, 44 ; 
Lisboa, U. PI. Bomb., 88, 344 ; Indian Forester, III., 203 ; Gazetteers :— 
Mysore and Coorg, I., 50, 70; Thana, 25; Kanara, 71 i Settle. Kept., 
Chanda, C. P., App. VI. 

Habitat.—An evergreen shrub or small tree of Western Bengal, Behar, 
Burma, VVestern, Central, and South India : from the Satpura range south¬ 
wards. Distributed through Chittagong, and Pegu to Ceylon. 

Medicine. Rev. A. Campbelj states that the Santals employ the root 
or fruit as a medicine to be given to females when the urine is high 
coloured. 

Food and Fodder.—The Santals eat the ripe fruit. In the Central 
Provinces buffaloes are said to eat the leaves. 

Wood.—Light brown, smooth, very hard, close-grained. 
Well suited for turning and might do for engraving." Beddome remarks 
that it is used for furniture and building purposes. Kurz says that it 
takes a good polish, and Lisboa, that it is used for fuel. Weight 57 to 
061b per cubic foot. 

Domestic.— The branches are employed for torches and are used for 
that purpose, by letter carriers {Brandis). 
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Jade and Jadeite. (J. Murray.) 


JACK-FRUIT. 

Jack-fruit, see Artocarpus integrifolia, Linn, j Vol. I., 330. 


JADE. 


JADE. 

Jade, Ball , in Man. Geol. of India, Ill516. 

Under the name Jade several different minerals are included, which 
are not always easily aitsinguishable. Scientifically, however, the name is 
restricted to a definite substance called nephrite. This term, derived 
From i>e<ppas, the kidney, refers to the reputed value of the mineral in 
renal diseases, whence also it was formerly known as Lapis liephriticus 
by the Romans. The word Jade is probably a corruption of the Spanish 
hijadaf from the old name tf piedra de hijada 3> applied by the Spaniards 
in Mexico and Peru to the mineral. 

True jade or Nephrite is a native silicate of calcium and magnesium, 
and may be regarded as a crypto-crystalline variety of horneblende. It 
nas a specific gravity of from 2*91 to 3*06. Most specimens can be 
scratched by flint or quartz, but the mineral is said to become harder 
after exposure of its broken surfaces. It is compact, non-crystalline, and 
extremely tough, and varies in colour, from every shade of green to yellowish 
grey or white. 

Jadeit^ is one of the substances most commonly confused with true 
jade, from which it differs in its more complicated structure, containing 
as it does a number of bases Combined with silica. Much of the Chinese 
so-called jade is in reality Jadeite. This substance was employed for 
making axes, and for ornamental purposes, by the inhabitants' of the 
ancient Swiss Lake-dwellings, by the Egyptians, and by the Mexicans, &c. 

A considerable proportion of the Chinese u Jade ** also consists of another 
mineral, Prehnite (a silicate of lime and alumina). Amongst other sub¬ 
stances passed off as Jade are serpentine, and clever imitations in glass, 
which may be seen even in the bazdrs of Burma and Central Asia. 

Vern.— Yashm , Hind.; Satig-i-yaskab, changtaw, sang-i-kas , Pb.; Yashm, 
sang-i-yashm, Pers.; Sutashi , kashtashi, TURKI. 

References. — Mallet, Geol. of India, IV. ( Mineralogy ), 85, 94; Balfour, 
Cyclop., II. t 395 ; Forbes Watson, Ind . Surrey , I., 4X3; Baden Powell, 
Pb. Man., 148, 202; Cat. Panjdb Pro. Cal. Exhib., 28; District Manual, 
Coimbatore, Madras, 72 ; Burnt. Admin. Rep. .—1874-75, 86. 89 ; 1882-83, 
79,80.84,86,89 , 96, app. cxx., cxxii., exxiv., exxvi., CXxviii., exxx. ; 
1885-84, 43 , 44, 48, app. exit., cxiv .. cxvi., cxviii., cxx., cxxii. ; 1884-85, 
35* 3f>; Rep. Yarkhand Mission , 1S73, 75 f Anderson , Expedition to 
Yunan, 66, 827; Mallet, Rec. G.S.I., V.. 22; Stoliceka, Rec. G.S.I., 
VII., 5r; Hannay & Prinsep, J. A. S. B., VI., 265; Yule, <l Marco 
Polo,” I., 177 ; Warry, Rep. Jade-mines of Mogaung, 1888; Rev. Dept . 
No. 522-lm., 1887, Correspondence on Minerals of Burma; Indian 
Agri., Nov. 27, i860; May 19, t888. 

Sources. 

Begttal .—The horneblende rock west of Dumrahur and Urjhut, in 
South Mirzapur, passes into a finely granular to nearly compact tremolite 
forming a coarse Jade. In this state it is met with, more especially between 
Kotamowa and Bhamni, and at the top of Kurea Ghit. An olive-green 
Jade occurs north-west of Kisari, and the mineral is also found associ¬ 
ated with the Corundum at Pipra (Ball; Mallet). 

Turkistan .—For many Centuries Jade mines have been worked by the 
Chinese at Karak^sh on the Kuenlun range. These mines were visited 
and described by Dr. Stoliczka in 1874, from whose account it appears 
that the rocks in which the Jade-bearing veins occur are syenitic gneisses 
with micaceous and horncblcndic schists. The mineral varies from pale 
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green to a dark green, but some of a white colour also occurs. Certain 
of the veins observed by Dr. Stoliczka were lo feet thick. Associated with 
the Jade in these veins a coarsely crystalline white dolomite was found. 
Besides these mines at Karak&h, Jade is found in most of the streams 
issuing from the Kuenlun, and south of Kotan other mines of great anti¬ 
quity exist, which are mentioned as producing Jade by Chinese authors 
of 2,000 years ago {Ball; Mallett). 

Upper Burma.—The Mogaung District has long been known to the 
Chinese as a source of a very valuable white or greenish “ Jade.” Mallet 
states that all the specimens of Mogaung so-called jade which he has had 
an opportunity of examining, have proved by their specific gravity, fusibi¬ 
lity, texture, hardness, and colour to be jadeite, a mineral which the 
Chinese hold in higher value than true Jade or Nephrite. The Mogauno- 
mines were first described by Dr. Anderson in his Report on the Expedition 
to Yunan, 1S71, but since the British occupation, they have attracted much 
attention, and have formed the subject of an exhaustive and interesting 
report by W. Warry, Esq., Political Officer, Bhamo. From this it appears 
that the discovery of the mineral was^accidentally made by a small 
\ unanese trader in the thirteenth century. A large party was organised 
for the purpose of returning to procure more from the same place, but they 
appear to have been unsuccessful. Another attempt was made bv the 

Yunan Government in the fourteenth century, but all the members of the 
expedition are said to have perished by malaria or at the hands of hostile 
hill tribes. No further exploration of tlics Jade country seems to have been 
made by the Chinese till 1784, when, on the termination of hostilities 
between China and Burma, a regular trade opened out between the two 
countries. Adventurous bands of Chinese soon discovered that the fade- 
producing districts lay on the right bank of the Uru river, and a small but 
. egulat supply of the stone was now conveyed every year to Yunan. 
Impracticable roads, a malarious climate, and an unsettledf country, however, 
pievented the expansion of the trade, and year after year numbers of 
Chinese merchants perished in their attempts’lo procure the stone. 

Early in the present century the Burmese Kings seem to have become 
aware of the importance of the Jade trade and of the revenue which it 
might be made to yield. In 1806 a Burmese Collectorate was established 
at the site of what is now the town of Mogaung, and a guard was regular- 
ly stationed at the mines to protect the trade and to maintain order. 

Regarcmg t e dutv levied, and the mine regulations Mr. Warry writes*_ 

“ Mogaung now became the head-quarters of the Jade trade in Burma. 
Comparatively few Chinese actually went up to the mines; the Kachins 

r" T* °b h b St ° ne t0 Shuitunchun, a sandbank 
opposite Mogaung, where a large bazir was held during the season. The 
Burmese Collector imposed no tax upon the stone until it was ready to 
leave Mogaung, when he levied an ad volorem duty of 33 per cent, and 
issued a perm, which was examined by his deputy at Tapaw, one day’s 
journey from Mogaung by river. After this the stone passed freely any¬ 
where in Burma without further charge or inspection. The value of fade 
was determined for purposes of taxation by an official appraiser. This 
officer, however, by private arrangement with the traders and the Col¬ 
lector, estimated all stone at about one-third of its real value. The actual 
emtv paid was therefore small and business proceeded smoothly, cases of 
friction between the traders and the ustoms officers being of very rare oc- 
currc nce. All payments were made in bar silver. The metal used was 
at lirst fairly pure, but it was soon debased by a large admixture of lead. 
Kupees did not come into general use until 1874.” 

Besides the duty levied at Mogaung, the stone had to bear certain 
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minor charges at the mines and at Namiakyaukseik, distant one day’s 
journey from the former. 

“ Under the system just described the Jade trade continued to flourish 
for many years. Ihe period of its greatest prosperity is comprised within 
the years 1831-40, during which time at least 800 Chinese and6ooShans 
were annually engaged in business or labour at the mines. All the stone 
was sent by one of the above mentioned routes to Yunnan-fu, at this time 
the great emporium of the trade. The business there was mainly in the 
hands of Cantonese merchants, who bought the rough stone in large 
quantities and carried it back to be*cut and polished at Canton. 

“ In 1841 war broke out between Great Britain and China.* Hostilities 
hrst commenced at Canton, and the effect on the Jade trade was not long i 
in making itself relt. Cantonese merchants no longer came to buy stone 1 
at. Yunan-fu. Stocks accumulated, and Yunan traders ceased to go up ; 
to the mines. 1 he Kachins, suffering* from this stoppage of business, 
made urgent representations to the Burmese at Mogaung; and in 1842 a j 
Bui mese officer proceeded from Mogaung to Momein to inquire if any 1 
offence had been given to Chinese traders that they did not come as usual I 
to the mines. 

“ There was a partial revival of the trade for a few years commencing ' 
n mi 1846, but the disturbed state of Southern China, consequent upon the i 
I a 1 ping rebellion of 1850, prevented a complete recovery ; and with the j 
outbreak of the Panthay rebellion in 1857 the roads leading to Yunnan-fu 
were blocked and all business in Jade came to a standstill for several 
years. 
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‘ During the early part of the period just passed in review the Chinese j 
estimate that the average amount of duty collected each year did not 1 
exceed R6,ooo, the output of ]ade being small and the official appraisers 
venal. About the year 1836, when the trade was most flourishing, 
i\21,000 was the probable amount of the annual collection. After 1840 
the duty fell to R3,ooo or less, .and then it dwindled awav to nothing. The 
above estimates are probably below the markkas the Chinese would, for 
obvious reasons, be inclined to understate the real amount. 

‘•‘The year 1861 witnessed a great improvement in the Jade trade. From 
that date until now the bulk of the stone has been carried by sea to 
J anton. In 1801 the first Cantonese merchant arrived in Mandalay. He 
bought up all the old stocks of Jade and conveyed them to China by sea, 
realising a large fortune on this single venture. His example was quickly 
followed by other Cantonese, and once more the trade in Jade revived!, 
ami numerous \ unancse went up to the mines, i he principal quarries 
wu e now at Sanka. Stone had been discovered there many years before 
but bad been pronounced poor in quality and scarcely worth the trouble 1 
<>f working. Now, however, upon a second trial, it proved to be equal or ! 
superior to that from the earlier mines, the colour having, as the Kachins 1 
alleged, matured and deepened in the interval. The annual duly collect¬ 
ed at this time probably amounted to at least R27,000. 

“Hitherto the collection of the duty had been in the hands of an official 
who had paid a very high price at Ava for his appointment and who was 
in the habit of remitting to the capital only as much as bethought fit— 
Usually about one-fifth—of the actual receipts. In 1866 the tax was 
farmed out for the first time. The price obtained was R6<\ooo for a three 
years’ lease. At the expiration of this term the King, dissatisfied with 
the amount of the Jade revenue, determined to buy alfthe stone from the 
Kachins himself, and appointed a high official to act as his agent at 
the mines. For a whole season Chinese, and other dealers in Jade were 
excluded from the mines. The stone, as it was dug up, was purchased by I 
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the King’s agent, carried to Mogaung, and there retailed to the traders. 
This arrangement was of course highly unsatisractorv to the Kachins, who 
first protested against the exclusion of other purchasers, and then, finding 
their protest of no avail, resorted to the much more effectual method of 
curtailing the supply of stone and producing only pieces of indifferent 
quality. For this reason the King’s experiment was a failure, and the 
total revenue he secured did not equal the proceeds derived from the sale 
of the monopoly in the preceding year.. The Chinese explain the failure 
on other grounds. The experiment, they say, was doomed from the out¬ 
set f owing to the inherent impropriety of a sovereign descending into 
the arena of trade and taking the bread out of the mouths of his own 
subjects.’ 

“ During the years 1870, 1871, and 1872 the King obtained an annual 
remittance of R 12,000 from the Collector at Mogaung on account of the 
Jade duty. In the following year new deposits of fine Jade were discover¬ 
ed at Mantiemmo, and the King again determined to become the sole 
purchaser from the Kachins. On this occasion, too, the revenue he realised 
fell far below the average of former years. 

“ In 1874 the old system was reverted to and the collection amounted to 
R6,ooo. Once more, in 1875, the King undertook to buy the stone himself 
from the Kachins, and again the experiment failed, though not so badly 
as on the two previous attempts. About this time the Iku quarry was 
discovered, and the output being very good the right of collecting the duty 
was sold in 1876 for three years for the sum of R6o,ooo. In 1880 Wu 
Chi, the son of a Canton Chinaman by a Burmese mother, obtained a 
three-years’ lease of the monopoly at the rate of R50,ooo a year. In the 
second year of his term the Tomo quarries were opened and he made an 
immense fortune. 

“ In the autumn of 1883 Mogaung was sacked by the Kachins, and 
during the ensuing winter and spring there was no trade in Jade. In 
June 1884, order having been partially restored, a Chinese syndicate, re¬ 
presented by Li Te-su, took the monopoly for three years, agreeing to 
pay R 10,000 the first year, R 15,000 the second, and R20,ooo the third. 

The up-country was still unsettled, and the lessees, by arrangement 
with the traders, were permitted to collect duty at Bhamo instead of as 
heretofore at Mogaung. During the first two years of their term, owing 
to the disturbances connected with the adventure of Hsiao Chin and the 
British occupation of Upper Burma, they collected little or no duty; but 
the proceeds of the third year left them with a margin of R20,000 over and 
above their total expenses for the three years.” 

The tax (at the same rate of 33 per cent, ad valorem ) was then farmed 
out by the British Government to a Cantonese lessee for about R-50,000, 
who appears to have been very strict in exacting his rights, levied new and 
unauthorised taxes, and made every endeavour not only to collect the 
duty, but to get the management of the mines into his own hands. As a 
result he became extremely unpopular, and in 1887 was assaulted and 
outraged at Mogaung. 

Method of Mining.*—T he method of mining followed in the deeper 
quarries is described as follows by Mr. Warry:—- 

“In important matters, such as the discovery or the opening of a 
Jade mine, the action of the Kachin tribes is entirely determined by super¬ 
stitious considerations. In their search for stone they are guided by indica¬ 
tions furnished by burning bamboos; when it is discovered, iuvourable 
omens are anxiously awaited before the discovery is announced to the Ka¬ 
chin community. A meeting is then convened by the Chief Sawbwa> 
and again sacrifice and other methods of divination are resorted to in 
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order to ascertain if the mine should be worked at once or be allowed to SOURCES. 

remain undisturbed for a period of years until the colour — 9uch is the Ka- Upper Burrr.c, 

Chin belief—is sufficiently matured. If the indications are favourable to 

the immediate opening of the mine, the land at and around the out-cropping 

stone is marked out by ropes into small plots a few feet square which are 

then apportioned among all the Kachins present. No Kachin belonging 

to the same family is refused a share, no matter how far away he may live 

“ The ground thus parcelled out, traders are invited to the mine, and 
after ail elaborate ceremonial it is declared open and the digging com¬ 
mences. A similar ceremonial is held at the opening of each successive 
season. This year (1888) the sacrifices were on an unusually large scale, 
an abundant output being desired in order to meet expected ^orders on 
behalf of the Emperor of China who is to be married shortly. On the 
occasion of the Emperor Tungchih’s marriage in 1872 it is said that a 
sum amounting to four lakhs of rupees was expended at Canton in buying 
Jade for use at the ceremony, and a great impulse was thereby given 
to the trade in Burma. 

" The Kachins have always claimed the exclusive right of digging at the 
mines. They have, however, from time to time allowed Shans to assist 
them, and in the-early days Chinese were permitted to work certain quar¬ 
ries temporarily abandoned by the Kachins. The Chinese, however, found 
the labour severe and the results unsatisfactory, and they have now for 
many years contented themselves with buying stone brought to the surface 
by Kachins. 

“ The season for Jade operations begins in November and lasts until 
May, when the unhealthiness of the climate compels all traders to leave 
and the flooding of the mines suspends further operations on the part of 
the Kachins. 

“ This flooding of the deepest and most productive quarries is the great¬ 
est difficulty with which the Kachins have to contend, and they have spent 
much labour and money in devising expedients, with indifferent success, to 
meet it. There were at the time of our visit elaborate bamboo structures 
* over some of the largest quarries for the purpose of baling out the water. 

When the floor of the pit can be kept dry for a few hours,—-and this is as 
a rule possible only in February and March,—immense fires are lighted 
at the base of the stone. A careful watch must then be kept, in a tremen¬ 
dous heat, in order to detect the first signs of splitting. When these occur 
the Kachins immediately attack the stone with pickaxes and hammers, or 
detach portions by hauling on levers inserted in the crack. All this must 
be done when the stone is at its highest temperature, and the Kachins 
protect themselves from the fierce heat by fastening layers of plantain 
leaves round the exposed parts of their persons. The labour is described 
as severe in the extreme and such as only a Kachin would undertake for 
any consideration. The heat is insupportable even for onlookers at the 
top of the mine, and the mortality among the actual workers is very con¬ 
siderable each season. The Chinese take a malicious pleasure in remind¬ 
ing the Kachins that in the early days when quarrying was easy the right j 
of digging was jealously withheld from outsiders ; and they assure them 
that under present conditions they need not be apprehensive of an mfunge- 
ment of their monopoly.’’ , , , . . . , . , 

In summing up the present condition of the Jade-mining industry, and 
the trade in the stone in Burma, Mr. Warry writes r—- 

“ The demand for lade is universal throughout China, and the price of 
the best stone shows no tendency to fall. Burma is practically the only 
source of the supply, and there seems no reason to think that the supply 
is likely to fall short of the demand. Considering the large area over 
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which the Jade stone has at one time or another been discovered, the im¬ 
practicable nature of the country, covered for the most part with thick 
jungle, and the rough character of the prospecting, which consists merely 
in examining large and obvious outcropping stones, it is probable that the 
jade hitherto discovered bears a very small proportion to that still con¬ 
cealed. It is likely, therefore, that in the Jade country our Government 
possess a source of revenue capable of considerable development Put 
ting out of sight the probability of future discoveries of jade, there is no 
doubt that the revenue derived from the present mines might be much im¬ 
proved if free access could be obtained to the country. The introduction 
of European appliances, which should supersede the present injurious 
method of working the quarries, would add considerable value to the 
output, a good part of which is now calcined by the action of heat. And 
the smuggling of stone overland to China would at the same time be 
effectually prevented.” n 

I he rate of taxation and the method of levying it is at present under 
the consideration of Government. r 

t Tr r QQ e, 7 F °jQ^^ tatem j nt tbe ex P°rts from Burmaduring the yeafs 
from 1880 to 1886 the reader is referred to~the article Cornelain, Vo!. //., 
i6S. In continuation of the table, there given, it may be stated that the 
exports in the last year for which statistics are available (1888-S9) were 
4,898 cwt., value £6,54,040. v 

• r V ?i app no r t l iat tbe ^ ade trade f rom Burma which had seem- 

in 2 y fa len off from 1081-82 onwards has again begun to revive, and hopes 
ma) be entertained that it will continue to increase as the country becomes 
more settled. J a 

a * A f C ?? S, p erab >u f mou 7, of f fa,se J ad e, ux reality serpentine, is import¬ 
ed into the Panjab from Afghanistan. It is said to be found near Kanda- 

iai \ a ™L t0 be brou .£ ht down the Indus on rafts floated with inflated skins 

s in - •»— 

Medicine.—-Liquor drunk from a Jade or Agate cup is supposed to allay 
palpitation of the heart, and the cup itself is believed to act as a protec¬ 
tion against poisoning. H 

. Domesnc.—Cups, vessels, and ornaments of Jade are highly valued by 
the Chinese, and also by certain classesin India. Not only are itshardness* 
weight, sononety and peculiar sombre tint admired, but wearing the stone 
is supposed, to impart to the wearer many good qualities and virtues? 
Easv to work when first extracted, Jade acquires a considerable degree of 
hardness after exposure, a property w hich together with its toughnefs?-en 

The chief seat of U.; ^nefacferelKe^S 

and what appears to be ruby efust. Vi MomrinT ■ f ^ ceou , s ( mud f 
the finest Jade cost about Rtoo. The most highly valued Jade or Jadei°e 
tfifh" “blin/emW but red ani pale 

,in e E A C f eP r^n ally be ^ U l S ?T me, l s of Indian Jade work date from the 
rh n J t ’'‘ ln ? lr and Shah-Jehan, both of whom appear to haso taken 
" C T a " d °. rname , nts nlade of ^is stone. At the present 
work te°^ Sn0tS0 ““bjpployedas it was formerly in Indian art 
it andotber ornaments are occasionally made from 

Indeed- out hern India, .rs already mentioned, articlesof spurious 

l ’ tU - ,s > &c - ore frequently met with, and are passed off by merchants 
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as the true article. Perhaps the most commonly employed of these, in 
India, is the Afghdn Jade-like serpentine, which is largely used in Bhera 
(Shahpur district) for making hilts of peshquabz (or Afghan knives), and 
of the hunting or dinner knife. Baden Powell describes the method of 
cutting this stone as follows “ The pale green plasma called ‘ sang-h 
yesham ’ is cut by means of an iron saw, and water mixed with red sand 
and pounded * kurand 9 ” (corundum). “ It is polished by application to 
the* sdn (polishing wheel), “ wetted with water only, then by being 
kept wet with water, and rubbed with a piece of--* waft’ (a smooth fragment 
of stoneware, pottery or potshera), and lastly by rubbing very finely pound¬ 
ed burnt sanp-i-yesham on it. This last process must, be done very 
thoroughly. The other stones used for handles come from the Salt Range 
and the hills near Attock.” 

Jaggery, see Borassus flabelliformis, Linn . (Vol. I., 495) ; Caryota urens 1 
Linn. (Vol. II., 208), Cocos nucifera, Linn. (Vol. II., 449), also Phoenix 
sylvestris, Roxb . ; Vol.V. Consult also the article. Narcotics, Vol. V. 

Jalap, see Ipomcea purga, Hayne; see p. 4S8. 

JASMINUM, Linn. ; Gen. PL, II., 674. 

A genus of scandent or erect shrubs, belonging to the Natural Order 
Oleace/E, and comprising 90 species distributed over the tropics or warm tem¬ 
perate parts of the Old World, Of these, some 43 are natives of India. 

Jasminum angustifolium, VahL; FI. Br. IndIII., sq 8 ; Wight , 

[ Ic., /. 698 ; Oleace.e. 

Syn.—J asminum vimineum, Willd .; J. triflorum, Pers. ,* Nyctan- 
THES angustiFOLIA, Linn.; N. viMINEA, Rctz. ; N. TRIFLOKA, Burnt. ; 
Mogorium vimineum, Lamk. ; M. triflorum, Lamk. 

Vem.-Mwari, ban-mallica, Hind. ; Chattu mallika, caat-mallica , Tam. ; 
Chiri vtalle, adevio-mallic , Tel. j Katu-pitsjegam, Malay. ; Walsaman 
pichcha, Sing. ; Kanana mullika, a<phota, vana malli, Sans. 

References.— Roxb., F!. hid., Ed. C.B.C.,32; Elliot. FI. Andkr ., 42; 
Ainslie, Mat. hid., II., 5%; Drury , U. PL, 267 ; Balfour , Cyclop., II., 
419; Treasury of Bol., 636 ; Gazetteer , A.* IT. P., /., 82. 

Habitat.—A common shrub on the lower hills of the Deccan and 
Ceylon. 

Medicine.—Ainslie writes : f * The bitter root, ground small and mixed 
with powdered vassumboo (root of Acorus Calamus) and lime-juice, is con¬ 
sidered a valuable external application in cases of ringworm.” 

Domestic. —Roxburgh says : “ It grows easily in every soil and situa¬ 
tion, is constantly covered with leaves, the bright, shining, deep colour of 
which renders it always beautiful, and particularly well adapted for screen¬ 
ing windows, covering arbours, &c.” 

J. arborescens, Roxb.; FI. Br. Ind., III., 594 ,* Wight, Ic., /. 699. 

Syn.—J asminum montanum, Roth; J. arboreum, Rxm. 

V ar. latifolia, Roxb.; Wight, Ic., t. 703 . 

Var. montana, Roth; J. punctatum, Wall.; J. glabbllum. Wall. 

Vern.— Saptala, nava-mallika, Ida, muta-bcla, Hind.; Bura-kunda> 
nuva-mullika, Beng. ; Gada hund ba/ta, Santal; Kussar, Bomh. ; 
Kusara, Mar.; Adavi tnalle, Tel.; Saptala, navo-mallika, madhvi, 
Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C.,^2; Brandis. For. FI., 3n ; 
Dalo & Gibs., Bomb. FI ., i3S; Worst of Sir W. Jones, V., 73; Rev. A. 
Campbell, Ec. Prod., Chutia NagPvr , A T o. <j277 ; Elliot, FI. And/ir., 11 • 
Dymock, Mat. Med. W. Ind., 2nd Ed., 475 ; Atkinson , Him. Dist., 313 ; 
Lisboa, U. Pl. Bomb., 223 ; Balfour, Cyclop., II., 420 ; Indian Forester, 
VI., 32t; XI ., 273; Gazetteers .-‘Bombay (XV., 71), 437 ,• N.AV. P., 
74 . 
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OIL. 

14 

MEDICINE. 

15 


Leaves. 

16 

FOOD. 

17 

18 


OIL. 

Flowers. 

19 


Habitat.—A large shrub, or scrubby tree, native of the Tropical North- 
West Himalaya, also of the hot lower hills of Southern India and Ceylon 
at altitudes from 500 to 3,000 feet. Var. latifolia occurs along the base 
of the Himalaya from Kumaon to Bengal, while var. montana is a native 
of the Deccan. 

Oil.—Lisboa mentions this species in his list of oil-yielding plants, and 
states that a volatile oil may be obtained from it by distillation. 

Medicine*—-The Rev. A. Campbell states that a preparation of the 
plant is given by the Santals in certain menstrual complaints. Dymock de¬ 
scribing var. latifolia writes : “The juice of the leaves is used with 
pepper, garlic, and other, stimulants as an emetic in obstruction of the 
bronchial tubes by viscid phlegm. Seven leaves will furnish sufficient juice 
for a dose. For young children the juice of half a leaf and of four leaves 
of agasta (Sesbania grandiflora) may be mixed with two grains of black 
pepper, and two grains of dried borax and given in honey.” S. Arjun 
{Cat. Bomb. Drugs, 89) states that the leaves of the same variety are 
slightly bitter and astringent, and might be used as a tonic and stomachic. 

Food.— The seeds of var . latifolia were eaten at Poona during the 
famine of 1877-78. 

Jasminum grandiflorum, Linn.; FI. Br. Ind., III., 603 ; Wight, 

The Spanish Jasmine. \ Ic ., t . 1233 . 

Syn.— Jasminum aureum, Don. 

Vern.— Chdmeli, jdti, Hind.; Jdti, Beng. ; Juki, N.-W.P.; Chamba, 
chamleli, jati, Pb.; Chamleli , Bomb.: Gkambeli, Guz. : Jan. Tel. * 
Myatlce, Burm.j Jdti, SanS". 

References. — Roxb., FI. Ind., Ed. C.B.C., 34; Brandis, For. FI., 313 • 
Kura, For. FI. Burm., II., 150; Gamble, Man. Timb., 255 ; Stewart, Pb 
PL, 141 ; Sir William Jones, V., 74; Elliot, FI. Andh.. 72 ; Mason 
Burma and Its People . 409, 802 ; U. C. Dutt, Mat. Med. Hind., 190 , 3 oo • 
Dymock, Mat . Med. W. Ind., 2nd Ed., 474; Baden Powell, Pb. Pr.. iso ' 


and Coorg, II., 7 ,- N'.-Wi P., IV., I.,'S2 ;"x.',3~,3. .. ' ' ^ 

Habitat.—A large, scandent, glabrous shrub, found wild in the sub¬ 
tropical North-West Himalaya, at altitudes from 2,000 to 5,000 feet, often 
cultivated throughout India. 

Oil.-The fragrant flowers are used in India for preparing a scented 
oil, which is considered cooling and is much prized by the richer classes 
of Natives. In certain localities such as Kumdon it is also employed for 
making perfumed waters. In Europe, the flower of the Spanish Jasmine is 
very highly esteemed by the perfumer, owing to the delicacy and sweetness 
of its odour, and to the fact that it is impossible to imitate it by artificial 
combinations. Piesse states that the chief source of Jasmine oil is near 
Cannes in the bouth of Prance, where the plant is largely cultivated. An 
acre of land yields about 500ft of blossom, which is said to be bought 
by manufacturing perfumers at the rate of is. 6d. to 2*. 6 d. the pound 
In the perfumer’s laboratory the method of obtaining the odour is by 
absorption or “ enfleurage. In this process the flowers are sprinkled over 
a layer of lard and beef suet, the operation being repeated every few 
days with fresh flowers as long as the plants remain in blossom. The 
grease absorbs the odour, and is finally melted at as low a temperature 
as possible and strained. Oils ore similarly prepared, a cotton cloth 
steeped in olive oil being substituted for the layer of lard and suet. The 
extract of jasmine is prepared by adding one quart of rectified spirit to 
two pounds of jasmine fat or oil, and leaving the mixture to stand for a 
fortnight at summer heat. The extract is then strained off, and the still- 
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scented residue of fat or oil is sold as pomatum or hair oil. The extract is 
highly valued, and enters into the composition of a great many of the 
handkerchief perfumes of Europe. From Jasmine oil a crystalline cam¬ 
phor has been separated, which is inodorous, fusible at 125 0 , hardly soluble 
in water and easily soluble in spirit and ether. It has been suggested bv 
Gmelin that this so-called camphor may be a fatty acid. 

Medicine.-—-1 he plant has long been known and recommended by 
Sanskrit and Muhammadan writers. The former believe the oil prepared 
trom the flowers to be cooling when applied externally, the leaves to 
be ol value internally, in cases of skin diseases, aphthae, otorrheea, &c.,and 
the I'Resh juice of the leaves to be a valuable application for corns 
between the toes. According to Muhammadan writers "the plg.nt is deob¬ 
struent, anthelmintic, diuretic, and emmenagogue. The flowers made into 
a plaster are also supposed to act as an aphrodisiac (U. C. DutLDvmock, 
CSV) Atkinson states that in the North-Western Provinces “the flowers 
and their essence are used as an application in skin diseases, headache, 
and weak eyes; the leaves are used in toothache.” 

Special Opinions.—§ “The leaves when chewed are found useful in 
ulceration of the mucous membrane of the mouth. Boiled in gin they arc 
likewise frequently used with benefit for the same affection ” (Civil 

burgeon C. J. ■ IV. Meadows, Barrisal). “The oil is largely employed 
as an external application to the healthy skin to protect it from the effects 
ot dry and cold winds” (Surgeon-Major A . S. G. Jayakar , Muskat). 

structure of the Wood.—Similar to that of J.'officinale. In Catalo¬ 
nia and Turkey the plant is cultivated for its long straight stems, which 
are made into slender pipe-tubes, much prized by the Moors and Turks. 

Jasminum humile, Linn.FI. Br. Ind., 111., 602 ; Wight, Ic., 1.1258. 

Syn.— Jasminum chrysanthemum, Roxb.; J. revolutum. Sims ■ T. 
^oniageum. Wall.; J. Wallichianum, Lindl.; J. *inodorum, 

Vera — Malto, piimalti, Hind.; Svarnajui , Beng.; So7iajahi, Kumaon; 
Lnamba, j uam, tsonu, summun, jdi , kuja, sim , ri, shtng, * urine > mar- 
pikT San* PB,; Pachcha adaz,i molla > TEL -i Svarnajuthikd, hemapush - 

References.--/?^., FI. Ind., Ed. C.B.C., 33; Brandis, For. FI ., 3r3; 
Gamble, Man. Timb., 255; Stewart, Pb. PL , 141; Elliot, Ft. Andkr., 
log; Aitchzson, FI. Kuram Valley, 14?; Stewart, Bot. Tour in Ha¬ 
zara and Kltdgdn, in 7our. Agri.-Hort. Soc. of India , XIV. (Old 
Senes), (App i S; U. C. Dutt , Mat. Med. Hind., 299, 319; Baden 
Rowell, Pb. Pr.,359; Atkinson , Him. Dht.,Si3; Drury, U. PI ., 267 • 
McCann, Dyes and Ta?is, Beng., 154; Balfour, Cyclop., II., 420; Indian 
p re f?f r ’ 2 S> 26; 184; XII., App. 16 and 28; Gazetteer, N.-W. 

R» y IV., 74. 

Habitat.—A small, erect, rigid shrub, native of the sub-tropical Himd- 
laya from Kashmir to Nepal, at altitudes from 2,000 to 5,000 feet; found 
also in South India and Ceylon, from 2,000 to 6,000 feet; widely cultivated 
in gardens throughout India. 

Dye.—Aitchison states that in the Kuram Valley a yellow dye is ex¬ 
tracted from the roots. It is curious that this fact should apparently be 
unknown to the hill tribes in India where the plant is equally abundant, A 
aye-stuff much used in Chittagong under the name juri may, however 
possibly be derived from this jasmine (Dr. G. Watt). 

Oil.— Like many other jasmines, this species bears flowers which 
yield an aromatic essential oil, used in Native perfumery. 

Medicine.—The root is said to be useful in ringworm (Baden Powell). 
. Special Opinions.—§ ** The milky juice which exudes on an incision 
,n the bark of this plant, is alleged to have the power of destroying the 
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unhealthy lining walls of chronic sinuses and fistulas ” [Surgeon-Major 
BanUabeKdri Gupta, M.B. , Pouree). 

Jasminum officinale, Linn.; FI. Br. Ind, UI. y 603. 

Vern. —Chamba , Hind.; Chambelt, Kumaon; Chamba, chinchog , 

Kashmir; Bansu, kwer, dumni, dassi, suni, somun, samseni, sim,r/ f 
siting, paring, mdrti, naugri, jdi, Pb. 

References.— Brandis, For. F/., 3 * 3 ; Stewart, Pb. PU,Wi Boiss., PL 
Orient /P., 4? ,• O'Shaughncssy, Peng. Dispcns.< 5 / ; Balfour, Cyclop , 
//., 420 ; Smith. /Jit., 227 ,* Treasury of Bot., I., 606. 

Habitat.—A climber of the Salt Range and Kashmir, at altitudes from 
3,000 to 9,000 feet. Ofte.n cultivated in India, China, and other countries ; 
distributed through Cabul and Persia. v 

Oil. — The flowers of this species yield a fragrant oil, similar to that 
already described under J. grandiflora. 

Medicine.—The root has been found useful in ringworm [Stewart). 

J. pubescens, Willd.; FI. Br. Ind., 111., 392 ; Wight, !c.,t 702, 1248. 

Syn.=— Jasminum hirsutum, Willd.; J. mui.tiflorum, Roth; J* C T;* 
gestum. Wall.; J. bracteatum (by error “fractiatum ), Wig/t : 
Nyctanthes pubescens, Retz.; N. -multiflora, Burnt.; Mogorium 
pubescens, Lamk. 

Var. bracteata. Roxb., Hart.'Beng . - 

Vern. —Kund phul , kitnda, kundo , Hind ; Kund phul, kuvda , Beng.; 
Mogra, Mar.; Katu-tsjircgam-mulla , Malay.; Kund a. Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., J/, 32 ; Brandis, For. FI ,3*2/ 
Kurz , For. FI. Burnt., II., 1*4; Dalz. & Gibs., Bomb. FI., 138: U. C 
Daft, Mat. Med. Bind., 3 o 6 ; S. Arjun, Bomb. Drugs, *9;jAtkmsoi* 
Him. Did.. 3 13; Balfour, Cyclop., II., 420 ; Gazetteers A .-W. 

Ixxiv ; Bombay, XV., Pt. I., 437. r 

Habitat. —A large tomentose shrub, common throughout India up to 
an altitude of 3,000 feet; distributed through Burma to China. It is alsj 
frequently cultivated in gardens. . 

Medicine.—S. Arjun states that “the dried leaves soaked m water anci 
made into a poultice are used in indolent ulcers to generate a healthy 
action.” The root is said to be an efficient antidote in cases of snake¬ 
bite. 
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J. Sambac, Ait.; FI. Br. Ind., III., $ 9 * / Wight, Ic., t. 704. 

The Arabian Jasmine. 

Syn.: —Jasminum fragrans, Salisb.; J. undulatum, Willd.: J. Zambac, 
Roxb.; J. QUiNQUEFLORUM, Hey tie; J. pubescens, Wall., noc of 
Willd.; Nyctanthes Sambac and undulatum, Linn.; Mogorium 
Sambac, Lamk.; M undulatum, Lamk. 

VaR. I.— Sambac proper ; corolla tube not twice the length of the calyx. 

VaR. 2.— Heyneana, corolla tube 2 to 5 times as long as the calyx teeth. 

' Vern, — Motia , bcl, banmallikd, mogra, Hind.; Bel, banmallikd,naba - 
malliku, mallik, mogra, Beng. j Chamba, chambeli, mugra, Pb. ; ologn , 
Bomb.; Mogrd , Mar.; Mogro , Guz.; Mallifpu, madigatp-pu, Iam. ; 
Boddu malle, nava malika, malle, Tel.; Malligc, Kan.; I uh mu *'*» 
muLldch'cha-pu, mullapptt , Malay.; Theembaumah, ^abay, man, 
Burm.; Pich-chi-mal ( — flowers), Sing.; A favamdlikd, malhka, vana- 
mallik a , vdrshiki, asphota, Sans.; Saman , suntan, yasavian, varae- 
abyaz, Arab.; Zambak, gule-supcd, Pers. 

References.— Roxb., FI. Ind., Ed. C.B.C. , 3o ; Brandis For tl. % Jn ; 
Kurz, For. FI. Burnt., II., 153/ Dalz. & Gibs., Bomb PI., i37 ; Stuart, 
Pb. PL, 14/; Elliot , FI. Andhr., 29, no, 130; lIns( > n > n ind 
Its People, 409,10?; Works of Sir W. Tones, V., 7 A 74i J 1 • *’ 
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Smith, Die., 227 ; Treasury of Bot I., 636; Kew Off. Guide to the 
Mus. of he. Bot., 94; For. Ad. Rep., Chutia Nagpur, 1883, 32 * 
Gazetteers;—Mysore & Cr.org , 11 ., 7; Bombay, VII., 40; VIII., 184 • 
Orissa, II 179 (App. VI.); N.-W. P., /., 82; IV., ixxiv; Madras 
Manual of Administration, I., 36 2. 

Habitat.—A fragrant climbing shrub, common throughout India, Bur¬ 
ma, and Ceylon, at altitudes up to 2,000 feet; extensively cultivated in the 
tropics of both hemispheres. 

Oil.—This species, together with J. officinale and j. graadiflorum, is ex¬ 
tensively cultivated for its fragrant flowers, from which a considerable 
proportion of the oil of Jasmine used in India is derived (see J. grandi- 
florum). THe method of enfleurage is resorted to in India, as in Europe, for 
extracting the odorous principle, but instead of fat or oil, crushed <&samum 
seeds are employed. Dr. Dymock states that in Persia almonds are simi¬ 
larly used. 

Medicine.—The flowers are, in Madras, generally believed to possess 
considerable powers as a lactifuge. For this purpose about two to three 
handfuls of the flowers are bruised, and unmoistened are applied to each 
breast, and renewed once or twice a day. The secretion is sometimes 
arrested in 24 hours, though the period is more frequently two to three 
days. Dr. W. G. King states in a special opinion quoted below that the 
action of the fresh flowers is quicker than that of belladonna. The dried 
leaves soaked in water and made into a poultice are used in indolent 
ulcers. “ The root of the wild variety is used as an emmenagogue in 
Goa” ( Dymock h Baden Powellstates that this plant is used in the Pan- 
jab as a remedy in cases of insanity, in weakness of sight, and affections 
of the mouth. 

Special Opinions.—§ "Largely used by the natives as a lactifuge, 
the flowers being applied externally to the mammae ” ( Surgeon W. F. 
Thomas, 33rd Madras Infantry , Mayigalore). “ The flowers applied over 
su PP ress secretion of milk” (Surgeon- Major A. F. Dobson , 
M.B., Bangalore). "Stomachic —useful in heart-burn ” (Surgeon-Major 
J' M. Houston, Travancore). “The flowers used as a poultice or wash 
next to the breast, suppress the secretion of milk ” (Surgeon-Major L . 
Beech, Cocanada). " The fresh flowers when applied to the mammary 
gland direct, act more quickly as a lactifuge than belladonna” (Surgeon 
W.G. King, M.B., Madras). “The flowers applied to the breast act as 
a very efficient lactifuge” (Surgeon-Major jf. North , Bangalore). 

Domestic and Sacred.—The flowers are highly esteemed in the East 
on account of their fragrance, and are frequently referred to by Arabian, 
Persian, and Sanskrit poets. Those of one of the double varieties are 
held sacred to Vishnu, and are used as votive offerings in certain Hindu 
religious ceremonies. They are also supposed to form one of the darts of 
Kama Deva, the Hindu God of Love. 

JATROPHA, Linn . ; Gen . PL, III., 2go. 

A genus of woody plants belonging to the Natural Order Euphorbiacea;, 
and comprising about 70 species, chiefly natives of America. Of the c e, four are 
indigenous to India, and three others are naturalised or cultivated. 

Jatropha Curcas, Linn.; FI. Br. 2nd., V., j Sj; Euphorbiaceje. 

Syn.—J. MOLUCCAnA, Herb. Russ. 

Vein.— Baghercnda, safcdlnd , pdhdri crand, jangU-arondi, bhernda, 
bag-bherenda, Hind, j Bdgbherendd , bon-bherandd, erandd-gdchh, safed 
ind, pahari erand, Beng. ; Kulcjera, totka bendi, K :da, San- 

tal.; Baigab, Orissa; Kadam , Nepal. ; Raitar.jot, japhrota, jablota, 
pda, seeds —jcmdlgota, Pb. ; Mogalirranda, kurukarlu, vuiraharalu, 
Bomb.; Mogali cranda, rdna-yerandi, Mar.; Ratanjota . jamalgota, 
jangli-araudi, Guz.; Erundi, chandrajot, jangli-yarandi , Dhc.j 
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Kattdmanakku , koat amunah, kaat-amunck, caar-noochie, Tam. ; Nt 
pedant, adivieamida, pipdlam, Tel. ; Maranarulle, marahataht, bettada- 
haralu, Kan. ; Kactk-avenako, kdttd-vanakka , Malay. ; Thinbau-kyeksu, 
tkinbaw-kyetsu , thinban-kyeksu, kesu-gi, Burm.; V el-end aru, erandu, 
Sing.; Kanana eranda, kanana-kerundum, ncpala, pnravata-yeranda. 
Sans. ; Dande-nahri, dande-barri , Arab. < 5 * Pers. 

References.*—F/. Azrf., FJ. C.B.C., 689 ; Brandis, For. FI., 442; 
Kura, For. FI. Burm ., II., 403; Gamble , JAz/z. Timb., 365; Dais. & 
Gibs., Bomb. FI., 77 ; Stewart, fb. PI., 192, 196 ; Rev. A. Campbell, Ec. 
Prod., Chutta Nagpur, No. 8426; Mason, Burma and Its People, 510, 
762 ; Elliot , FI. Andhr., i3j; Pharm. Ind., 203 ; Ainslie, Mat. Ind., II., 
45 / CPShaughnessy, Beng. Dispens.,558 ; Moodeen Sheriff, Supp. Pharm. 
Ind., 163 ; LJ. C. Dutt, Mat. Med. Hind., 302 ; Dymock, Mat. Med. W. 
hid., 2nd Ed., 694 ; Fleming, Med. PI. and Drugs, as in As. Res., Vol . 
XI., 169; U. S. Dispev.s., 15th Ed., 1582 ; Cat. of Med. PI., Baroda 
Durbar, Col. Ind. Exhib., No. 120 ; Baden Powell, Pb. Pr., 583 ; Atkin¬ 
son, Him. Dist., 740; Drury, U. PL, 268 ; Lisboa, U. PI. Bomb., 221,248, 
255, 269; Birdwood Bomb. Pr., 77, 289 • Christy, Com. PL and Drugs, 
VIII, 4, 64 ; Liotard, Dyes (App.) VIII. ; Cooke, Oils and Oilseeds, 49 ; 
Watson's Rep., 33 ; Balfour , Cyclop., if, 425 ; Smith , Die., 319; Kew 
Off. Guide to the Mus. of Ec. Bot., 75 ; For. Ad. Rep. Ch . Nagpur, 1885, 
34; Ind. For., 1885, V., 211 ; VI., 240; XI., 5; Agri.-IIort. Soc. of 
India, Trans. II., 168 ; four?:. (Old Series), VII., Set. 56 ; X., 36 ; Ga¬ 
zetteers : — Orissa , 11., 181 ; Mysore and Coorg, /., 50 ; Bombay, XII., 
JS3 ; XV., Pt. /., 443 ; N.AV. P., IV., Ixxvii ; Hoshiarpur (Panjab), it. 

Habitat. — An evergreen shrub, indigenous to America, but cultivated 
in most parts of India, especially on the Coromandel Coast and in Tra- 
vancore, 

Resin.— Dymock writes : “ The juice when dried in the sun forms a 
bright reddish-brown, brittle, substance like shell-lac, which may yet be 
put to some useful technical purpose.” Dr. Warden reports, that an 
acrid resin has been isolated by Saubeiran from the plant. Drury states 
that “ the juice is of a very tenacious nature, and if blown forms large 
bubbles, probably owing to the presence of caoutchouc.” 

Dye.—“ The juice dyes linen’black ” (Liotard). 

Oil.—The seeds yield about 30 per cent, of an oil of a pale yellow 
colour and acrid taste, which is employed by the poorer classes of natives 
for illuminating purposes. In England the oil obtained from African seeds 
at one time obtained a reputation as a lubricant, and is said to be used in 
the manufacture of certain transparent soaps. Of late years, it has also 
been recommended as a substitute for olive oil in dressing woollen cloths, 
and as a good drying oil. The Chinese are said to form a varnish by'boil¬ 
ing the oil with oxide of iron. 

Chemical Composition.—Dymock gives the following : " The kernels of 
the seeds were found by Arnandon and Ubaldini to contain 7*2 per cent, 
of water, 37-5 of oil, 55*3 of sugar, starch, albumin, casein, and inorganic 
matters. The kernels yielded 4-8 per cent, ash, and 4*2 per cent, nitrogen ; 
the kernels and husks together 6 per cent, ash, and 2*9 per cent, nitrogen. 
The oil yielded by saponification, glycerin and an acid, which, as well as 
the unsaponified oil, produced octylic alcohol by distillation with hydrate 
of potassium. J Ricinollic acid, a substance which also occurs in castor 
oil, is said to be a constituent of the seeds. This oil may be distinguished 
from castor oil bv its very slight solubility in alcohol. 

Medicine.—The seeds, like those of the allied castor oil and croton oil 
plants, are purgative, more drastic than the former, and milder than the 
latter. They are employed for this purpose by the more indigent classes of 
natives, but the uncertainty of their action, and the frequently violent symp¬ 
toms fallowing their use, render them unsafe, and consequently littleesteemed. 
The oil possesses similar properties, but labours under the same disad¬ 
vantage of uncertainty of action. The acrid, emetic, arid drastic principle 
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appears to reside chiefly in the embryo. It has been stated that if the 
embryo be wholly removed, four or five of the seeds may be used as a 
gentle and safe purgative. Numerous cases of poisoning'from eating the I 
entire seeds are, however, on record. The symptoms appear to be, burning 
in the mouth and faces, a feeling of distension and pain in the abdomen, 
nausea, vomiting, violent purging, heat and congestion of the extremities, 
delirium, and insensibility, followed by depression before recovery. The best 
antidote is said to be lime-juice. Owing to the uncertainty of action in the 
case of both the seeds and oil, it appears very improbable that either will 
ever occupy a place as an internal remedy in European medicine. Exter¬ 
nally applied, however, the oil is held in high esteem as a remedy for itch, 
herpes, chronic rheumatism, and as a cleaning application for Wounds and 
ulcers. The leaves are rubefacient, and a decoction externally applied is 
said to excite the secretion of milk. According to Roxburgh the leaves 
warmed and rubbed with castor-oil are used by the Natives as a suppura¬ 
tive. The viscid juice which flows from the stem on incision has a high 
reputation as an application to wounds and foul ulcers. It checks bleeding 
and promotes healing by forming an air-tight film like that produced by 
collodion.. It has been tried in European practice as a hemostatic appa¬ 
rently with success. Thus, in a report of an interesting case published by 
Dr. Evers in the Ind. Med. Gazette, March 1875, it is stated that a drachm 
>vas injected into a varicose aneurism, with the effect of almost immediately 
stopping pulsation, while no ill-effects resulted from the operation. The 
Root-bark is applied externally for rheumatism in Goa, and the same 
part of the plant, mixed with asafoetida and butter-milk, Is, in the Konkan, 
prescribed in cases of dyspepsia and diarrhoea (Dymock). 

Special Opinions.— § “ Milky juice valuable as a styptic. For further 
particulars, vide Ind . Med. Gazette for March 1875, page 66” (Civil Sur-> 
g eon B. Evers , MDWardha). “The viscid juice is used like collodion 
for closing cuts qr abrasions ” (Brigade-Surgeon XV. Dymock , Bombay). 
“ The viscid juice from the tree is applied to inflamed gums, and the 
sticks are used as tooth-brushes *’ (T. Ruthman , Moodelliar, Chinglcput, 
Madras Presidency). “The juice is stated to strengthen the gums” 
(Assistant Surgeon T. N. Ghose , Meerut ). f< The milky juice is useful in 
toothache. The tender branch is used by the natives to clean the teeth 
with the view of strengthening the gums. A decoction of the leaves forms 
an excellent wash in eczema and indolent ulcers” (Surgeon-Major J. 
M. Houston, Travancore, and Medical Store-keeper, Gomes, Travail- 
drum). “ Oil is purgative, but not safe as it is apt to cause vomiting and 
over-purgation” (Apothecary T. Ward, Madanapalle, Allahabad). “The: 
juice of twigs after rubbing between the palms of the hand has been fre¬ 
quently used by me as a good detergent 99 (Assistant Surgeon Nanda Lall 
Ghose, Bankipore). “The leaves applied over chronic and indolent ulcers 
have the effect of producing granulation in a few days” (Surgeon W. 
Wilson, Bogra). “ The juice is a useful application for old unhealthy 
sores and sinuses, and (with a little salt) in cases of toothache and gum¬ 
boils. The twigs used as tooth-brushes are believed to cure spongy gums 1 
and gumboils” (Civil Surgeon J. H. Thornton, B.A., M.B., Monghyr). 
i( The milky juice is a powerful styptic. 1 have found it most serviceable 
in checking haemorrhage from small vessels and unhealthy ulcers, &c.” 
(U. C. Dutt, Civil Medical Officer, Serampore). “ The fresh juice of this 
plant seems to have a considerable power of arresting liajihorrhage” (.SV/r- 
geon-Major Bankabehari Gupta, M.B., Poorer). " 1 he juice ; s said to be 
an astringent made into lather, it is applied to indolent plcers and sinu¬ 
ses. The fresh twigs are used as tooth-brushes in cases of spongy and 
relaxed gums” (Surgeon A, Croiulie, Dacca). 
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Domestic Uses.—This plant is readily propagated by cuttings and is 
much employed in making hedges. The young twigs are used as deter¬ 
gent tooth-cleaners and are supposed to strengthen the gums. They are. 
also said to be employed in making pipe stems. Lisboa states that the 
young leaves and branches are used in Damaun as a manure for cocoanut 
tree3. & Captain Jenkins writes that if castor oil leaves are not procur¬ 
able, the leaves of this plant, with others, are used in. Assam to feed silk¬ 
worms (Trans. Agri.-Hort. Soc. of hid., 77 ., 168). 

Jatropha glandulifera, Roxb.; FI. Br . Lid., V., 382 . 

Syn. —Jatropha glauca, Vnkl. 

Vera. — Ldl-bherenda, Beng.; Vcrendi, Kol. ; Undarbibi , jangli-erandu 
Bomb.; Addalai, udalai, Tam. ; Dundigapu, kdti dntudapu, nela dmu- 
damu, Tel.; Nikumba , Sans.; Abab (Ainslie, according to Moodeen 
Sheriff this name is more properly applied to a plant of the Natural Order 
Solanaceje, Arab. 

References. — Roxb., FI. Ind., Ed. C.B.C ., 68g; Kurs, For. FI. Burnt., 
II., 403 • Thwaites , Eft. Ceylon PI., 277 / Dais. & Gibs., Bomb. FI., 229 ; 
Elliot, FI. Andhr., 48, 89 ; Phartn Inn204 ; Ainslie, Mat. hid., II., 5 / 
O* Shaughnessy, Beng. Dispens., 558 ; Dymock, Mat. Med. IV. Ind., 2nd 
Ed., 697 ; Liotard, Dyes ( App .), II.; Cooke, Oils and Oiheeds, 5 °; 
Wardle, Pep. on Dyes and Tans, of Ind. (18S7), 11, 3 s / For. Ad. Pep., 
Cft . Nagpur, 1885 , 34 ; 'Agri.-Hort. Soc. Ind . Journ. (Old Series ). 
XII., Pro. 25, 26, 29, 30; Gazetteers :— Mysore and Coorg , I., 65 ; Bom¬ 
bay, XV., Pt. I., 443 . 

Habitat.— A shrub or (?) small evergreen tree, common near villages in 
Bengal, Burma, the Northern Circars, and the Deccan, rare in Oudh and 
the Pan jab. One of the most abundant of hedge plants in the lower pro¬ 
vinces but also prevalent on village waste lands. Distributed to tropical 
Africa. 

Resin. — Kurz states that this species yields a resin, which appears to 
have been unnoticed by other writers, and is probably not used. 

Dye. — One of the most interesting economic features of this plant is the 
fact that it is one of those reputed to yield a green dye. The first person to 
bring this to notice was Dr. Thompson, Civil Surgeon of Malwa, who in 
1862 submitted to the Agri.-Hort. Soc. of India, specimens of cotton, silk, 
and wool, which were said to have been dyed green by the juice of the leaves. 
From recent investigations, however, it would seem extremely improbable 
that the beautiful green colour then shown, was obtained without the aid of 
indigo or some other blue dye. In 1877 samples of the dye were forwarded 
by the Government of India, to Mr. Wardle. Careful*experiments were 
made by many processes with silk and cotton, but the colours obtained 
were all yellow, drab, fawn or brown, with, by one or two of the processes, 
a faint greenish tint. Mr. Wardle reported as follows “ In the report 
of Surgeon-Major G. Bidie, M.B., it is stated that these leaves yield a 
green dye of great beauty ; but none of the methods which the limited 
quantity of dye-stuff at my disposal has enabled me to apply, have pro¬ 
duced any such result, nor do I think it likely that they will produce a 
green without the aid of indigo or other bluish dye.” 

Oil.—The seeds yield a light straw-coloured fluid oil, similar to castor 
oil in appearance. According to Lepine it has a sp. gr. of 0*963, and solidi¬ 
fies at 5°C. “ For preparing this oil, the seeds should be collected as the 
capsule begins to split or change colour from green to brown; the latter 
should then be thrown down on a mat, and covered with another mat, and 
on a few hours exposure to a bright sun the seeds will have separated from 
the shell; for if allowed to remain on the shrub till quite ripe, the capsule 
bursts and the seeds are scattered and lost ” {Thompson). The oil is 
then obtained in the ordinary way by expression, or t( by roasting the seeds in 
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a perforated earthen vessel, fitted upon another vessel, into which when 
the whole apparatus is heated in a pit filled with burning cow-dung the oil 
drops” ( Dymock ). It is chiefly used medicinally as an external application. 

Medicine.—The oil has long been used as an external stimulating ap¬ 
plication in cases of chronic rheumatism and paralytic affections. Like 
that obtained from J. Curcas it is purgative, but is little employed inter¬ 
nally. It is also used as an application to sinuses, ulcers, foul wounds, 

. and ringworm. Dymock states that the root brayed with water is given 
to children suffering from abdominal enlargements" It purges, and is said 
to reduce glandular swellings. The juice of the plant is used in various 
parts of the country as an escharotic to remove films from the eyes. 

Jatropha Manihot, Willd., see Manihot utilissima, Pohl. f Eupho- 

[ RBIACEiE. 

J, nana, Pah- Gibs. Bomb . PI. 229 ; FI. Br. Ind., V„ 382. 

Vem. — Kirkundi , Mar. 

References.— Dymock, Mat. Med. West. Ind., 2nd Ed., 699. 

Habitat—A small sparingly branched shrub found rarely in the Konkan, 
in stony and. waste places near Poona, Bombay, &c. 

Medicine.—The juice is employed as a counter-irritant in ophthalmia 
(Dais. Gibs.). 

Jinjili oil, see Sesamum indicum, Linn. ; Pedaline^: ; Vol. VI. 

Job’s Tears, see Coix iachryma, Linn. ; Vol. II., 492. 
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Jonesia Asoka, Roxb.; seeSaracaindica, Linn.; Leguminosje ; Vol. VI. 


JUGLANS, Linn. ; Gen. PI ., ///., 398. 

The typical genus of the Natural Order Juglande.e, comprising three or 
four species, natives of Asia and North America. Of these one is Indian. All 
the species are large, handsome, deciduous, and monoecious trees. The generic 
name is derived from the old Latin appellation of the walnut Jovis glans or the 
nut of Jupiter. 

Jiiglans regia, Linn . / FI. Br. Ind., V., 393 ; Juglande2e. 

The Walnut Tree. 

Syn.—J. regia, var. Kumaonica, Cos DC .; ? J. arguta, Wall. 

Vera. ~Akhr6t, dkrdt, Hind. ; Akhrdt, dkrdt, Beng. ; Tagashing, Bhutia ; 
Kabsing, Assam ; Kowal , Lepcha ; Ak, dkkor, dkhrot, kharat, N.-W P.; 
Akhor, kharot, Kumaon ; Akhor, krot, dun, Kashmir; Akhr.dt, dun , 
charmaghz , than than, kh6r, kd, darga, akh6ri, krot, ka-bota>tg, starga. 
ughs, wagha, tha?ika, bark =dinddsa, Pb. ; Ugh», waghg, Afg. ; 'Akroda, 
Mar. \'Akhrot, Guz.; Akrdttu, Tam.; Akrdtu, Tel.; Akrddu, Kan.; 

. Siskhyd-si, tikyd-ai, thitkya, BuRM.; Yang-gulk , TURKI; A 1<s hot a dks- 
chuda, dkhdda , dkhota, Sans. ; Joua, Arab.; Girdagdn, chdr-maghz, 
chahdr-maghz, jaoz, PERS. 

References.— Roxb., FI. Ind., Ed. C.B.C., f>70; Brandis, For. Fl., 497; 
Kura, For. Fl. Burn:., II ., 49O ; Gamble, Man. Timb. y 392; Ste:varf, Pb. 
Pl. y 201; Jour. of a Dot. Tour in Hazara, &c., in Jour. Agri.-Hort. Soc. 
of Ind., XIV. (Old Scries), I2 y 45; DC. y Origin Cult. Pl. y 425; Aitchison, 
Jrl. Kuram Valley y in Jour. Linn. Soc., XV1II. y 05; Bot. of A fghan 
Del. Com. in Trans. Linn. Soc., III., Pt. I. ( 1888), no; Voyage of j. II. 

\van Linschoten {1596), Ed. Burnell , Tielc. and Yule, II., 279 ; Mason , 
Burma and Its People , 460, 777; Atn-i-Akbari, Gladwin's Trans., I., S3, 
Ss; II., 143 , 169 ; Ainslie, Mat. Ind, y I., 463; O'Shaughnessy, Beng. 
Dtspens , 60S / Moodecu Sheriff, Supp. Pham:. Ind., 163; U. C. Dutt y 1 
Mat. Med. Hind., 2 90; Murray , PL and Drugs, Sind , / Year-Book of 

Pharm., 1874 , 529 ; Baden PotjcU, Pb. Pr. y 267, 3S4, 38s , S&3 ; Atkinson, 
Him. Dist ., 317, 716 , 74 °: Ec. Prod., N.-W. P. y Pt. V.,8S , 89; Cooke, j 
Oils and Oilseeds , 5' ; Sports' Encychp., 1413; Balfour, Cyclop,, II., I 
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4151 ; Smith, Die., 433; Treasury of Bot,, 641 ; Keen Off . Guide to the 
Mas. of Be, Bot., 140; Agn.-Hort. Soc. Ind. Trans , 1. , 66 ; I V., 10s, 



XIII., 66, 127 ; Gazetteers -.—Punjab, Peshawar, 28 ; Bannit, 23 ; Dera 
Ismail Khan , 19; Gufddspur, 55 ; Hazard, 14; Rawal-Ptndi, IS ; 
Simla, to m 3 Settlement Report, Kohat, 29 ; Madras Rian, of Admimstr. 
II. t 27 . ■ ' ^ 

Habitat.—A large deciduous tree found wild and cultivated in the Tem¬ 
perate Himalaya and Western Tibet, from Kashmir and Nubra eastwards 
at altitudes from 3,000 to 10,000 feet, also in the Manipur and Ava Hills; 
distributed to Northern Persia, the Caucasus and Armenia {FI. Br. Inu.). 
Aitchison states that it also occurs wild in the ravines of Shendtoi and 
Darban in Afghanistan, and DeCandolle considers that it has a wider range 
of distribution than that described above. According to the latter learned 
author it has been proved that this tree also occurs wild in Japan, in the 
mountains of Greece, and in the mountains of Banat, giving a range 
extending from Eastern Temperate Europe to Japan. This opinion is 
confirmed by the existence of palaeontological evidence of its having at 
one time extended as far as Provence. 

Cultivation. —The use of 1 the walnut and its consequent cultivation 
date from very remote times; so remote, indeed, that it is impossible to 
say at what period the tree was first cultivated in India, hor many 
centuries the nuts have formed an important article of export from the hills 
to the plains. In the Ain-i-Akban mention is made of Kashmir wal¬ 
nuts, which, even in the sixteenth century, had a wide reputation, and the* 
inferior “ Tartarian ** nuts are also alluded to. At the present day, the 
tree is extensively cultivated all over the Tetn per ate Himalaya', especially 
in Afghanistdn and Kashmir. It requires a climate with neither extremes 
of heat nor cold, good soil, and, in the young state, careful weeding. 
Brandis mentions three varieties :— a tenera, (thin shelled) /3 beluchistana> 
y kamaonia. At Chumba and Kashmir a superior quality is grown, 
which is characterised by having a soft shell. 4 . 

Dye.—The bark, and rind of the fruit ate used in dyeing and 
tanning. 

Oil.— The albuminous kernel affords, by expression, about 50 per cent, 
of a clear sweet oil, largely used in the hills for culinary purposes and illumi¬ 
nation, but rarely seen in the plains. Stewart states that a large propor¬ 
tion of the hill walnut oil is prepared by simply bruising the kernel be¬ 
tween stones. It is one of the most important vegetable fixed oils of Eu¬ 
rope, and is said to form one-third of the total oil manufactured in France. 
In Spain and Italy also, outside the olive-growing regions, it is largely ex¬ 
pressed. The following description of the mode of preparation, composi¬ 
tion, and qualities of the oil may be quoted from Spans 9 Encyclopcedia :— 
« The oil should not be extracted from the nuts until two to three months 
after they have been gathered. This delay is absolutely necessary to secure 
an abundant yield, as the fresh kernel contains only a sort of emulsive milk, 
and the oil continue:, to form after the harvest has taken place ; if too long 
a period elapse, the oil will be less sweet, and perhaps even rancid. Ihe 
kernels are carefully freed from shell and skin, and crushed, into a paste, 
which is put into bags and submitted to a press ; the first oil which escapes 
is termed 'virgin 9 and is reserved for feeding purposes. The cake is 
then rubbed down in boiling water, and pressed anew; the second oil called 
* fire-drawn * is applied to industrial uses. The exhausted cake forms good 
cattle food. , , ... 

"The virgin oil, recently extracted, is fluid, almost colourless, with a 
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feeble odour, and not disagreeable flavour. Its sp. gr. is 0-926 at 15 °C. 
and 0*871 at 94°C.; it thickens to a butter-like consistence at— I5°C., and 
solidifies to a white mass at 27-|°C. In the fresh state, it is largely used 
in Nassau, Switzerland, and other countries as a substitute for olive oil in 
salads, &c., but is scarcely to be considered a first class alimentary oil. 
The fire-drawn oil is greenish, caustic, and siccative, surpassing linseed oil 
in the last respect, and exhibiting the property more strongly as it be¬ 
comes more rancid. On this account it is preferred by many artists before 
all other oils. It affords a brilliant light, and may be used in the manufac¬ 
ture of soft soaps.” 

Medicine.—The bark is used as an anthelmintic and detergent; the 
leaves are astringent and tonic, in decoction are supposed to be specific 
in strumous sores, and to be anthelmintic ; the fruit is also believed to 
have an alterative effect in rheumatism. The fruit was believed by the 
ancients to be alexipharmic; thus the famous antidote of Mithridates 
was composed of two walnuts, two figs, and twenty leaves of rice, rubbed 
together with a grain of salt. The same belief was held by the Arabians. 

Food and Fodder.—The frui r or M walnut ” ripens in July-September, 
and consists of two seed-lobes (the edible part) crumpled up within a hard 
shell. Several varieties are met with in the Himalaya. The wild tree 
bears a nut with a thick shell and small kernel, which is rarely eaten. Of 
the cultivated varieties the best is a thin-shelled form known as kaghazi - 
akhrot. The walnut forms an important article of diet in Kashmir and 
the North-West Himalaya, and, as already stated, is exported in consi¬ 
derable quantities from these localities, also from Afghanistan and Persia, 
to the plains. The twigs and leaves are used as fodder and are regu¬ 
larly lopped for this purpose. Stewart states that the inhabitants of the 
Sutlej Valley believe that if the trees get a rest in this respect every fourth 
year, the quality of the fruit is not deteriorated. As already mentioned 
the oil is edible, and the oil-cake a good cattle food. 

Structure of the Wood.— Heartwood greyish-brown with darker 
streaks, often beautifully mottled, moderately hard, even-grained, seasons 
and polishes well; weight—European 40 to 481 b, North-West Hima¬ 
laya 41ft), Sikkim 33ft per cubic foot (Gamble). A valuable timber, not 
only on account of its useful properties, but also owing to the large size at 
which it can be obtained. Thus Brandis describes trees up to 28 feet in 
girth and 100 feet in height from the North-West Himalaya, and in Sikkim 
the tree often reaches a height of 100 to 120 feet with a girth of 12 feet 
or more. Walnut is at present being grown entirely for the sake of its tim¬ 
ber in large plantations at Rangbul and other localities near Darjiling, It 
is largely used throughout the Himalaya for making furniture, for orna¬ 
mental, carved, and inlaid work, and as a timber for indoor house-work in 
European buildings. The wood takes a long time to season, but when 
thoroughly dry does not shrink nor warp by heat or moisture. This pro¬ 
perty, together with the fact that it does not corrode iron, renders it most 
valuable for gun-stocks, in the manufacture of which a large amount of 
walnut is yearly employed. It is occasionally used for shingles by the 
Bhutias but is not so good for this purpose as chestnut. At one time a 
European Company is said to have been formed with the object of pur¬ 
chasing the right to remove the knots from the stems of the walnut trees 
in Kashmir It is believed this concession was, however, cancelled owing 
to the-reckless injury done to the trees. 

Domestic Uses.—“ The bark is largely exported to the plains to be sold 
under the name of dindasa for women’s tooth-sticks, or for chewing to give 
a red colour to the lips; it is said to prevent the formation of tartar” 
(Stewart). Honigberger states that a twig is recommended to be kept in \ 
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a room to dispel flies. Abul Fazl, in his description of the Subah of Kash¬ 
mir, mentions a curious custom which appears to have prevailed in his time. 
He writes : “ In the village of Zinabul is a spring and basin, into which 
people throw walnuts, to know what will be the issue of any affair; the 
walnuts floating is a good omen, and on the contrary if they sink, it is a sign 
of bad luck.” 

JUNCUS, Linn.; Gen. PI, III., 867. 

The typical genus of the Natural Order Juncace^e; it comprises many Indian 
species. In India, none appear to be utilised, but in Europe the common 
rus , Jirncus effusus, Linn., is employed for making mats, baskets, and 
chair bottoms, and its pith is used for the wicks of rush-lights. In Spain it 
is said to be also used in the preparation of a textile fibre. Two other species 
are utilised for paper-making in Australia, and in Italy one affords a cordage 
fibre, it is extremely probable that certain of our Indian species might 
be similany utilised. Thus RoyIe has suggested that J. glaucus, Ehrb., a 
common Himalayan rush which is closely allied to J. effusus, Linn., might 
be employed ior all the uses to which the latter is put in Europe. 
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JUNIPERUS, Lmn .; Gen. PI., 111., 42 7 . 

A genus of evergreen monoecious trees or shrubs belonging to the 
1 aturai Urder Conifers, and comprising some 25 species, natives of the 
temperate and cold regions of the Northern Hemisphere. Of these four are 


Juniperus communis, Linn.; FI. Br. Ind., V., 646; Conifer*. 
The Juniper. 

Syn —j. nana, Willd. 

Vevn. Aaraar, Hind.; Chichia , Kumaon; Nick,pdma, pethra, bentha, 
betar, Kashmir; Pctthri, petthar, bet that, wetyar, pdma, giashdk, 
lassar, n tick, chuck , be tar, dhup, lewar, langshur, thdlu, gugil, chut, 
shupa, irmt^haulber, abhul, Pb.; Langshur thdlu , lewar, KunAWAR; 
Chum, shuha, Piti ; Sbama, Lahoul ; Abkal, Dec. ; Yrmt^Abhal, kabbul- 
aaraar, samratul-arraar, Arab. 

References. — Brandis, For. FI., S35 ; Gamble, Man. Timb ., 411; Stewart, 
Pb. PI., 222-3 ; Pharm. Ind., 223 ; Ainslie, Mat. Ind., I., 379 • O'Shau - 
ghnessy , Beng . Dispens., 619 ; Moodeen Sheriff, Subp. Pharm. Ind. 164/ 
Dymock, Mat. Med. IV. Ind., 2nd Ed., 762; Fhick. & Ilanb., Pharmacog., 
624; Bent. & Trim., Med. PI., 255; S. Arjun, Bomb. Drugs, 134; 
Murray, PI. and Drugs, Sind, 26 ; Year Book Pharm., 1874, 14,65,629; 
Irvine, Mat. Med. Patna, 35 / Baden Powell, Pb. Pr., 378; Atkinson, 
Him. Did., 318, 842 ; Birdwood, Bomb. Pr., 85 / Piesse, Art of Perfumery 
363 ; Spons, Encyclop., 1422, 1624, 168 t ; Balfour, Cyclop., II, 454; 
Smith, Die., 100, 230 ; Treasury of Bob., I., 642 ; Kezu Reports, r3i ; Ind. 
For., IIJ., 25,32; VIII,, 400 ; Al., 5; Kill., 62, 70 ; Agri.-Hort. Soc. 
Ind., Jour. {Old Series), IV., Sel. 119, 257 ; VII., 131, 149, ISO , ’S3, 154. 

Habitat—A large shrub of the North-West Himalaya from Kumaon 
westwards, at altitudes from 5,500 to 14,000 feet; distributed through 
Asia to Temperate and Sub-arctic Europe, North Africa, and North 
America. 

Resin. —The wood is highly resinous, and the ripe prijit also contains 
a resin—neither are of special economic value. The name of “juniper* 
gunr 5 or “ resin ” has been erroneously applied to Sandarach, a product 
of Callitfis quadrivalvis. See Vol. II., 28. 

Oil.—A volatile oil is obtained, to the extent of from 0*4 to 1*2 per 
cent., by distilling the fruit with water. This oil is most abundant in the 
fully-grown green fruit, since on ripening a certain amount is transformed 
into resin. It is colourless or pale yellow, has a strong odour of the 
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fruit, a sp. gr. of 0-847 to 0-870, and is slightly soluble in alcohol. 
Chemically it consists of a mixture of levogyre oils, one of which has the 
composition of C, 0 H 16 and boils at I55°C., the other and prevailing portion 
of the oil consists of hydrocarbons, polymeric with terpene, C 10 H, 6 and 
boils at 200° C. ( Fliickiger and Hanbury). Juniper-oil is considerably 
used in medicine. The wood and young twigs also yield a volatile oil 
which is frequently distilled abroad. It is sometimes substituted for the 
officinal oil in Europe and America, but though cheaper, it more close¬ 
ly resembles Turpentine in its composition and properties {Bentley and 
l umen). Piesse states that it is much employed on the continent in 
the manufacture of Juniper Tar Soap, made by dissolving the oil in a 
fixed vegetable oil, such as almond or olive oil, or in fine tallow, and 
adaing a weak soda ley. The result is a moderately Frm and clear soap, 
which possesses the advantage of ready mixibility with water. 

Medicine.—The fruit and the oil above described are officinal in 
the rharmacopceia of India and Great Britain. The former, commonly 
called a berry, is in reality a galbulus, and is round, about the size of a 
pea, and of a deep purplish black Colour, covered by a glaucous bloom. 
In addition- to the oil it contains a large quantity of glucose, 33 per cent. 
(TrommsdorfF), 41*9 percent. (Donath), 16 per cent, in the dried fruit 
(Rielhausen), 1877—also small quantities of albumenoids, formic, acetic, 
and malic acids, resin, and inorganic substances. In addition to these 
Donath in 1873 eliminated *37 per cent, of a bitter principle which he 
termed Juniperinc . 

When bruised the fruit has an agreeable, aromatic odour, and a warm, 
somewhat spiev, sweetish, slightly terebinthinate taste. The medicinal 
properties of the fruit and oil are similar, both possessing carminative, 
stimulant, and diuretic qualities, their physiological action closely resem¬ 
bling that of turpentine. The remote local stimulant action of Juniper on 
the kidney, however, is more marked, and it further possesses the advan¬ 
tage of being neither disagreeable nor dangerously powerful. But it also 
must be administered with caution, as in large doses it causes strangury 
and renal inflammation. a J 

In European practice the oil is employed in doses of 1 to 4 minims, 
as a diuretic in dropsy not dependent on acute renal disease, i.e., in 
hepatic and cardiac anasarca, and in some cases of chronic Bright’s 
disease. It has also been employed in mucous discharges* such as 
gonorrhoea, gleet, and leucorrhoea, and in some cutaneous diseases. 

The Juniper Tar Soap above described has been considerably used 
°n the continent of Europe as a remedy for skin diseases, its ready 
mixibility uith water, and the cleanly nature of the application, giving 
it considerable advantages over terebinthinous ointments. 

The nuts are*sold in the bazdrs of Northern India for medicine, and 
are similarly prescribed as diuretic and stimulant. Irvine mentions that 
they are imported into Patna from Nep&I,and are used in the treatment 
of gonorrhoea. 

Structure of the Wood.—White, moderately hard, fragrant, highly 
resinous, with a small mass of darker wood near the centre. Weight 33 
to 34th per cubic foot. Used for fuel, and burnt as incense (dhup). 

Domestic Uses.—The wood, twigs, and leaves, are used as incense in 
the Panjdb under the name of dhup (Stewart). Madden states that the 
berries are used with barley meal in distilling a spirit, the former being 
probably only added for the purpose of flavouring the liquor. In Europe 
as is well known they are extensively employed for the same purpose 
iu the case of gin. 
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The Himalayan Pencil Cedar. 
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Juniperus macropoda, Boiss.; FI. Br. Lid., V., 647. 

The Himalayan Pencil . Cedak. 

Syn.—J uniperus excelsa, Brand.; also Wall., Cat., 6041, (not of Bieb); 

J. GOSSAINTHANEANA,XfldWz*g\ 

Vzrn.—Dhupi, dhupri, chandan, shdkpa, Nepal; Dhup, padam , padmak 
surqi, N.-W. P.; Surgi, lewar, newar, dnpri, chundun, Kumaon; 
Chalai, shukpa, shur, shurgu , lewar, luir, Pb. ; Shurbuta, shurgu, shukpa, 
Tibet; Chardi, Hazara; Apyrs, Beluchistan. 

References.— Brandis, For. FI., s38, t. 68; Gamble, Man. Timb., 412; 
Stewart, Pb. PL, 223, 224 ; Jour. Bot. Tour in Hazara, &c., in Agri.~ 
Hort. Soc. Ind. Jour. (Old Series), XIV., 55; Aitchison, Bo., of 
Afgh. Del. Coin . in Linn. Soc. Trans., Ill., Pb. I., 1888 , n3; Baden 
Powell, Pb. Pr., 583 ; Atkinson, Him. Dist., 318, 8f3 ; Balfour, Cyclop., 
IL, 455; Agri.-Hort. Soc. of Ind., four. ( Old Series), IV., 246, 230, 
252,256, 257, 267; VII., ii 7 , 129, 137-150; XIII., 383, XIV.. 267, 269, 
271, 272 ; Settlement Reports : Panjab Kangra, 160 ; Hazara, 12 ; Ind. 
For., III., 25 ; V., r83, 184, 185, 186; VII., 127; VIII , 114; IX., 180 ; 
A///., 70, 2 7 8; XIV., 365, 3yi; Gazetteers: Panjab, Simla Dist., 10 ; 
Hazara Dist., 14. 

Habitat.— -A tree attaining 50 feet in height, native of the arid tract of 
the Inner Himalaya, from Nepdl westwards, and of Western Tibet, at 
altitudes from 5,000 to 14,000 feet; distributed to Afghanistan, Beluchistdn, 
Persia, and Arabia. Most of the Indian information regarding this tree 
has been published under the synonym J. excelsa, Bieb., a synonym which 
is rejected in the Flora of British India, though Hooker remarks, “ I 
doubt its proving distinct from J. excelsa, Bieb.” 

Mr. E. E. Fernandez ( Notes for a Manual of Sylviculture, in the 
Indian Forester, VIII , 114 ) alludes to the injury done to this tree by the 
parasitic action of a species of Arceuthobium. Mr. Fernande^ writes: — 
“ Thus the. Arceuthobium oxycedri, as far as is known, grows in India 
only on Juniperus excelsa, gradually over-spreading the plant on which 
it has once taken root, often killing the branch or the entire tree.” In 
the Flora of British India the discovery of a new species (the only Indian 
one) is announced, viz., A. minutissimum, Hook, f., collected by Mr. 
d. F. Duthie on Pinus excelsa. It seems probable that both these state¬ 
ments refer to one and the same parasite, and that a mistake has been 
made as to the plant on which it is found. 

Resin.—The wood, like that of the preceding species, is highly resini- 
ferous. 

Medicine.—The fruit is used medicinally, and appears to have similar 
properties to that of J. communis. The smaller branches when burnt are 
supposed to exercise a deodorising and cleansing influence, and, in Kha- 
gdn, they are believed to act as a remedy for the delirium of fever. 

Structure of the Wood.—Sap wood .white, heart wood red, very fragrant, 
often with a purplish tinge; growth slow, weight from 25 to 371b per 
cubic foot, the average being 32ft. It has the same agreeable odour as the 
wood from which pencils are made, is light, and though not strong, with¬ 
stands, to a remarkable degree, the action of moisture. Owing to this pro¬ 
perty it is much used in the regions of its growth for making water chan¬ 
nels, house-posts, beams alternating with stone in the exterior walls of 
houses, and for vessels for water, milk, &c. It is also, owing to itssemi-sa- 
crcd character, in Tibet and Lahoul, employed in the construction of tem- 

g les. It forms excellent fuel, and is said to yield good charcoal when 
urned. 

The wood of this species would probably form an excellent* substitute 
for the American cedar at present employed in pencil-making, but the 
price of the latter is too low to admit of the export of the former from the 
liim&laya at profitable rates. 
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Domestic and Sacred.—In the Buddhist regions of the Inner Himalaya I 
this Juniper is regarded as sacred. It is frequently planted near temples; 
the wood and twigs form part of the incense called dhup ; the fruit is 
also burned as incense, and the young twigs are used as votiye offerings. In 
Laddk small branches are frequently seen placed on cairns, &c. A certain 
quantity of the wood is said to be exported to the plains for use as incense. 

Juniperus pseudo-sabina, Fisch. &? Mey.; FI. Br. Ind., V., 646. 

Syn.— Juniperus excelsa, Wall., Cat., 6041 (not of Bieb); J. Walli- 
chiana, Hook.f. & Thorns.; J. sabina ? Herb. Ind. Or.; J.indica, Bor - 
toloni. 

Vera.— Bhil, Hind. ; Tchohpo, Sikkim ; Shir chin , Bvans ; Poh, Tibet. 

References.— Brandis, For. FL, 537 ; Gamble, Man. Timb., 412 fAitchison* 
FI. Kuram Valley in Linn. Soc. Jour., XVIII., 97 ; Balfour , Cyclop., II., 
455 ; hid. For., VIII., 410 ; XI., 5. 

Habitat.—A variable species, occurring on the Temperate Himalaya, 
from Kashmir to Bhutan and in Western Tibet, art altitudes of 9,000 to 
15,000 feet. In the North-West Himalaya it is found as a bush, while in 
Sikkim it is a tall tree attaining 60 feet in height, with a stout trunk and 
black thick ramification and foliage. 

Structure of the Wood.—Similar to that of J. macropoda. 

Domestic Uses.—Aitchison writes : “ The bark exfoliates in long 
fibrous strips, which are collected and employed by the natives for making 
pads for carrying their water-jars on, and for other similar purposes.” 

J, recurva, Ham.; FI. Br. I?id., V., 647. 

The Weeping Blue Juniper. 

Syn.— Juniprrus squamosa. Ham. 

VaR. squamata, Parlat., differs from the typical form in being a decum“ 
bent or prostrate bush; Jf. squamata. Ham. ; J. DUNSA, Gurd. ; J. Lam- 
bert ian a and RIQIDA, Wall.; J. REL1GIOSA, Royle. 

Vern. — Tupi, Nepal; DeschSy chakbu, Sikkim, Betlir, bhcddra , bidcl- 
ganj, thelu, phulu, jiwra, gug gal, bil, urun, agdni, N.-W. P. ; Wetyar, 
bettar , chuch, thelu phulu, Pb.j Pama , Tibet. 

References.— Brandis, For. FI., 536 ; Gamble, Man. Timb., 412 ; Atkin?,'.:, 
Him. Dist., 318,842 ; Royle, III. Him. Bat., 350 ; Balfour, Cyclop., II., 
455 / Agri.-Hort. Soc. of Ind., Jour. (Old Series), IV., ( Set.), 257 , 238; 

VII. , T37 , 139, 146-155; Gazetteers :— Mysore and Coorg, /., 66; 
Panjab , Simla Dist., 10 ; Ind. For., /., 97 ; III., 25 ; V., 466 ; VII., 127 ; 

VIII. , 409; IX., 321. 
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Habitat.—A very variable plant of the Temperate and Alpine Hima¬ 
laya, from 7,500 to 15,000 feet, which as a tree attains a height of 30 feet 
with a straight trunk and pendulous branches, at higher elevations be¬ 
comes stunted, in alpine or exposed situations even passing into the condi¬ 
tion and described as var. squamata: it is distributed to Afghdnistdn. 

Resin.—The wood contains a large quantity of resin similar to that of 
J« communis. 

Medicine.—Aitchison reports that the smoke fiom the grek;\ wood 
is known in Kashmir as a powerful emetic, producing long-continued 
vomiting. 

Structure of the Wood.—Sapwood white, heartwood light red, very 
fragrant; similar to that of J. excelsa, except that the short broad medul¬ 
lary rays are wanting ; weight 38 to 428) per cubic foot. Used for fuel. 

Domestic Uses.— This species, like those already described, is one of the 
chief sources of incense, the wood, leaves and twigs being exported from 
Sikkim for this purpose. Atkinson describes an interesting use of the leaves 
and twigs in the North-West Provinces Gazetteer, Vol. X in which he 
writes : “ This bush is used in the manufacture of the yeast called balma , 
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which forms an adjunct in the preparation of spirits from rice. The yeast 
is made by moistening, coarse barley flour, which is formed into a ball 
and covered all round with leaves and twigs of juniper. The whole is then 
closely wrapped up in blankets, kept in a warm place, and allowed to 
ferment, which it usually does in three or four days.’’ 
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JURINEA, Cass.; Gen. PL, II,, 473. 

Jurineamacrocephala,^«M. ,* 'FI. Br. Ind ., III., 378; Composite. 

Syn.— Dolom^a macrocephala,Z>C.;Serratula macrocephala. Wall. 

Vern.— Kashmir j Dhup, dhiipa, gugal, shangar, root =dhup, po - 
kharmull Pb. 

These terms are applied not only to the root of this plant but also to many other 
fragrant products used as incense. (See species of Juniper above.) 

References.— Stewart, Pb. PI., 125; Baden Powell, Pb. Pr., Vern. Index, 
xlix.; Atkinson, Him. Dist /, 312 ; Christy, Coni. PI. and Drugs, VI., 93. 

Habitat.—A herb, with perennial root, common in the Western Hima¬ 
laya, from Kashmir to Kumdon, at altitudes from 11,000 to 24,000 feet. 

Medicine.—“The bruised root is applied to eruptions, and a decoc¬ 
tion of it is taken in colic, &c. Aitchison also remarks that some part of 
the plant is used medicinally. The root is from many places exported to 
the plains, sometimes after being pounded and made up into cakes with 
its own juice, as I was informed in Khdgan. And it appears to be officinal 
in the Panjdb bazars under both of the above names. It is considered cor¬ 
dial, and is given in puerperal fever, &c. This is probably the jarI (root) 
dhup, of which nearly seven maunds from Bissahir were exposed for sale 
at the Rampur fair in 1867, according to the Official Report ” (Stewart). 

In confirmation of the above statement of Stewart’s it may be men¬ 
tioned that Dr. G. Watt saw the preparation dhup being made from the 
roots of this plant in Rampur, and also higher up on the neighbouring hills 
bordering on Kulu witnessed the plant being collected for export to Ram- 
piir. 

Domestic and Sacred Uses. —Madden states that the odorous root is 
used as incense offered at shrines and to rajds. The flowers also are placed 
in temples on the Sutlej. ( Cf . dhup under Juniperus ) A considerable 
quantity of the root is believed to be exported from Kashmir to Tibet for 
use as incense. 


JUSSIiEA, Linn.; Gen . PL, 788. 

Jussu£& suffruticosa, Linn.; FI. Br. Ind., II., 387 ; On AG RACEME. 

Syn. —J. exaltata, Roxb. ; J. villosa, Lamk.; J. FRUTICOSA, DC. ; J. 
scabra, Willd. ; J. Burmanni and octophila, DC.; J. longipes, 
Griff.;]. DECUMBENS, Wall.;] ANGUSTIFOLIA, Lamk.; EPILOBIUM 
fruticosum. Lour. 

Vern. — Lal-bunlunga, bun-lung, Beng.; Petra da, dak ichak, S antal. ; 
Patialovanga, Mar.; Niruagni v indr a paku ? (Elliot), Tel ; Caramhu, 
Malay.; Hcemarago, Sing.; Bhalava anga, Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., 371 / Kura in Jour. As. Soc., 
1*77, Ft. II., 90; Thwaiics, En. Ceylon PL, 123; Dalss. & Gibs., Bomb. 
FI., 98; Rhecde, Hort.Mai., II., t. 50; W. & A., Prodr.,336 ; Campbell, 
Ec. Prod. Chutia Nagpur , Nos. 8720, 9211 j Elliot , Pl. Andhr., 135 f 
Ainslie, Mat. Ind., II., 66 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 325 ; 
Drury, U. PL, 269 ; Gaaetteers -.—Bombay, XV., 434 ; N.-W. P ., I., 80 ; 
IV., Ixxii. 

Habitat.—A perennial under shrub, found all over India, in moist places, 
which are overgrown with small jungle except in the western desert regions ; 
also a native of Ceylon; distributed through the warmer moist parts of 
the whole world. 
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A Substitute for Pitpapra. ' (J. Murray.) p ^ C umbettS. 


Medicine. —Ainslie, quoting Rheede, states that the plant, ground 
fine, and steeped in butter-milk, is considered good in dysentery, and 
that a decoction is said to dissipate flatulency, increase urine, and to act 
as a purgative and anthelmintic. 

JUSTICIA, LinnGen. PL, II., 1108. 

Justicia Adhatoda, Linn. ; see Adhatoda Vasic'a, Nees. Vol. I., 109. 

J. bicalyculata, Wight.; see Peristrophe bicalyculata, Nees. 

[468 ; ACANTHACEiE. 

J. Gendarussa, Linn.f. ; FI. Br. hid., IV, 5J2 / Wight, Ij, t. 468. 

Syn. — G endarussa vulgaris, Nees. 

Vern. Udi-sanbhdlu, nili-nargandi, Hind.; Jagat-madan, jogmodon. 
Beng.j Teo , kala-adulsa, Bomb. ; Kdlishanbuli, Dec.; Karu-noch-chi, 
karuppu-noch-chi , Tam.; Ncla-vavili, nail a-noch- chili, nalla-vavili , 
Tel.; Karclakki-gidd , Kan.; Karnn-?:och-chi, vdtdk-koti , vdta?i-golli 3 
Malay. ; Bavanet, Burm. ; Kalu-varania , Sing. ; Nila-nirgmidi , krisht - 
na-surasa, Sans. ; Aslak-asvad, Arab. ; Banj-angashte-siydh, Pers. 

References.— Roxb., FI. Ind., Ed. C.B.C., 43 ; Kurz, For. FI. Burm., II., 
247 ; Gamble, Man. Timb ., 280; Dais. & Gibs., Bomb. FI. Supp ., 71; 
Rheede, Hart. Mai., IX. r t. 42 ; Pharm. Ind., 162 ; Ainslie, Mat , Ind., 
II., 67; O’SJiaughnessy, Bong. Dispens., 483 ; Moodeen Sheriff, Supp. 
Pharm. Ind., 164; Dymock , Mat. Med . W. Ind., 2nd Ed-.,S92;S. 
Arjun, Bomb. Drugs, Bidie, Cat. Ram Prod., S. Lidia, 37; Rumpk., 

Herb. Amb., IV., t., 28. 

Habitat.—An evergreen, dense shrub, 2 to 4 feet high ; found in tropical 
forests throughout India, from Bengal to Ceylon and Malacca, often an 
escape from cultivation. C. B. Clarke writes in the Flora of British India, 

“ Distribution, Malaya and China to the Phillipines (?wild). 

This commonly cultivated plant is considered by Nees and T. Anderson 
to be wild in various parts of India, but the rarity of the seed renders this 
doubtful. Colonel Beddome says ‘ Wild on Mooleyit in Tenasserim.’ ” 

Medicine.—The leaves and tender shoots when rubbed emit a 
• strong but not unpleasant odour; used in decoction in chronic rheumatism 
(Ainslie). The Malays employ the plant as a febrifuge. In Java it is 
considered to have emetic properties (Pharm hid.). Dr.’ Dymock, in 
his Materia Medica, says that the medicinal properties attributed to this 
plant by Ainslie and in the Indian Pharmacopoeia do not correspond with 
those which it actually possesses, and conjectures that it has been con¬ 
founded with some species of Vitex. 

Special Opinions.—§“ An oil prepared from the leaves when applied 
locally is said to be useful in eczema and an infusion of the leaves is 
given internally in cephalalgia, hemiplegia, and facial paralysis” (Sur- 
geon-Major J. M. Houston, Travancore). “ The juice of the fresh leaves 
is dropped into the ear for earache, and into the corresponding nostril on 
tne side of the head affected with hemicrania ” (Hon 'ary Surgeon P. 
Kinsley, Chicacole, Gan jam, Madras). 

J. procumbens, Linn.,- FI. Br. Ind, IV., 539. 

Syn.—J usticia micbantha, Wall-; J. hirtella, Wall.; Rof/i ell r i.a- 
Ria procumbens, Nees.; R. adenostachya, Nee%. 

Var.— latispica, Clarke; Syn. -Rostellvlaria procumbens, Wight, 
H., t. 1839 ; R. mollissima, Nees. 

Vern.— Ghdti-pitpdprd,pitpdpada, Bomb. 

References. — Roxb., FI. Ind., F.d. C.B.C., 4S ; Date. # Gibs., Bomb. FI., 
193 S Dymock, Mat. Med. \V . Ind , 2 nd Ed., 59/. 

Habitat.—A herb of South-Western India and Ceylon, extending as 
far north as the South Konkan ; distributed to Malaya and Australia. 
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Medicine.—Dymock states that, the whole plant, gathered when in 
flower, is dried and used as a substitute for Fumaria, the true Pit-pdprd, 
which it resembles in having a faintly bitter, disagreeable taste. (See 
Fumaria, Vol. III., 454)> 

Food.—It is used more or less as an article of food in certain parts of 
Bombay. 

JUTE. 

The reader should consult the article Corchorus, Vol. II., 534-562 • 
Since the date on which that article was written certain new and interest¬ 
ing facts haye been brought to light, the most important of which is 
perhaps, the exhaustive chemical study to which the fibre has been sub¬ 
jected b} r Messrs. Cross and Bevan. These chemists published, in the 
Journal of the Chemical Society (iS8g), the results of their detailed ana¬ 
lysis both of the formation of the fibre and its chemical nature. Their 
paper is too elaborate and technical for the present work, but doubtless, 
as their discoveries become better known, practical developments of an 
industrial nature will be brought to light that may extend the uses of 
the fibre. The following brief risumi may, however, be here given :— 

Chemistry.— Jute, the best representative of the group of lignified cel¬ 
luloses, iri the chemical investigations contained in the paper, is treated as 
the type. Although from its nature jute fibre is an aggregate, it exhibits, 
notwithstanding, a constancy in composition and properties which denote 
a chemical individual. The simplest expression of its elementary compo¬ 
sition is the empirical formula, C u H 18 O 0 (€=47*0, H=6*o, 0=47*0) 
whilst its proximate resolution into cellulose (78-80 per cent.) ^nd non- 
cellulose (20-22 per cent.) may be represented by the formula 3 C 6 H 10 0 5 , 
C 6 H c 0 3 . This is for the time advanced more as a statistical than a mo¬ 
lecular expression. The authors, however, proceed to show that the more 
oxidisable constituents of the jute-fibre (non-cellulose) are compounds, or a 
compound, characterised by an atomic ratio approximating to C 6 : H c ; O 
(more exactly C- 0 H h0 0 27 . and associated with cellulose in chemical rather 
than mechanical union. The intimate nature of this union is shewn, by— 
1st —the resistance of the fibres to the action of all simple hydrolytic 
agents; 

2nd —the fact that in those reactions of the fibre substance which 
depend on its alcoholic characteristics (OH groups), its 
molecular homogeneity is equally manifest. 

This second proposition is proved by a series of very elaborate experiments, 
for an account of which the reader is referred to the pamphlet in question. 

] he authors further state that, from the earliest appearance of the fibre 
bund 1 s, for example in sections cut a few centimetres below the growing 
point, they have all the chemical characteristics of the mature fibre. tl In 
the isolated fibre,” they write, “ we find no sensible variation in the propor¬ 
tion of cellulose to non-cellulose, nor in their mode of combination, 
throughout the entire length of 2 to 3 metres. This evidence appears to 
carry with it the suggestion that both cellulose and non-cellulose may have 
a common and simultaneous origin in a parent substance, and that lig- 
nification is the result of progressive modifications and differentiations 
of this original complex molecule.” 

The authors, in conclusion, briefly summarise the main points which 
they have endeavoured to establish, as follows 

1. The fibre is a compound of cellulose and non-cellulose empirically 
C12 H 18 0 8 , of the general chemical features of the cellulose, resisting 
hydrolysis and yielding explosive nitrates, of which the highest is the tetra- 
nitrate. 
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2. The non-cellulose is a complex molecule, from the products of reso- 

contains Sni^ chlonnation c and hydrolysis, it may be P inferred that it 
contains the following groups of molecules :— 

(n) Cj 3 H 18 O 10 , ketone transitional to a quinone, chlorinated directly 
to form mairogallql : ( b) C- H 4 0 2 , furfaral in combination, 
by condensation with (a), and with (c), an acetic residue. 
1 hese are combined in the approximate molecular proportion 

, \ 2j ( b) 6 > W P>=C 76 0 37 . 

'*p. * he hgno-celluloses in the earlier stages of growth are constituted 

this type, a he true woods, on the other hand, appear to represent a 
more condensed type. (Con/, with the remarks under Corchorus, Vol. II, 
55 **) 

Trade. —It is, perhaps, unnecessary to re-write the statistical portions 
T t f ^\ rtlce Corchorus (Vol. //., 557-5/5/), since the fluctuations in the 
jute trade are not of a spasmodic or extraordinary nature. A review of any 
recent period of years would naturally convey the main features of the 
trade, and render it alone necessary to add annually a bare statement of 
the chief transactions. With this view the exports of raw jute from India 
up to last- year may be here given in continuation of the table at p. 557 
rtlC Corch °nis. The average exports for the five years ending 
1887-88 was 8,223,859 cwt., but the returns for 1888-89 are the l'argest on re. 
cord, exceeding those of 1882-83 by 204,234 cwt., the actual figures having 
been 10,553,143 cwt., valued at R 7,89,71,539. 

At page 559 of the article Corchorus particulars are given of the 
Indian consumption of jute and the Indian manufactures. Through the 
vindness ol Messrs. Barry & Co., it has been possible to considerably 
amplify the. information on these subjects. The following table gives the 
ma nufactu re of bags down to last year : — 


Ports. 

1885. 

1S86. 

' 1887. 

188 8. 

1S89. 

Bags. 

Bags. 

Bags. 

Bags. 

Bags. 

Burma 

Straits 

Bombay 

Coast . 

Up-country and Local. 

Home Consumption, 
Total 

*0, 579.300 
7,74S,ooo 
22,494,700 
8,346,300 
33,801,900 

*2,193,300 

7 , 433 ,ooo 
* 7 , 3 / 3 ,ooo 
7 , 329 , *00 
36,434,500 

12,981,400 

**, 4 * 3,300 
* 9 , 578 , 5 oo 
6,029,400 
| 34,658,700 

14,726,700 

13,880,600 

16,926,400 

7,624,500 

32,078,600 

*3, *63,009 
‘0,536,400 
*5,761,400 
8,699,300 
28,057,500 

82,970,200 

80,762,900 

84,661,300 

85,236,800 

76,217,600 

Australia 

New Zealand 

Cape 

Egypt 

New York . 

San Francisco 
Europe 

12,813,800 

3.278.500 
J,519,000 

4.726.500 

7 , 7 » 4 , 50 o 

15,821,200 
9>* 50,200 

6,191,800 
2,611,400 
2,095,300 
3,788,000 
6,964,000 

3 *,592,700 
8,865,200 

* 6 , 373,300 

3 , 972,300 

2,582,900 
2,694,600 
8,736,800 
24,736,100 
4 , 939 . *00 1 

18,278,000 

3.925.100 

2.636.100 
3 > * 35 ; 8 oo 
6,621,400 

34,484,900 

io,SS6,2oo 

13,620,000 

6,584,100 

4,284,500 

4,189,400 

24,244,600 

24 , 5 - 17,700 

3 ‘,631,000 

Foreign Exports—Total 

Grand Total of bags 
made in India 

55,023,700 

62,109,300 

64,035**00 j 

79 , 97 o, 5 oo 

109,102,200 

1 37 , 993,900 

142,872,200 

1 48,696, 4 r 0 165 , 207,300 

*85,3*9,800 


1 here are now in Bengal (according to Commercial returns) 21 mills 
at work lurmshed with 157,175 spindles and 7,673 looms. The probable 
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number of operatives employed has been estimated at 62,000 hands. 
(Con/, with Vol. II., 55#). In the article Corchorus the probable con¬ 
sumption of Jute by the Bengal mills was assumed to be about 8,571,428 
cwt. The commercial returns, which the writer has now been able to con¬ 
sult, give the Bengal consumption at 5,000,000 maunds and the probable 
value of their productions at R300 lakhs. Mr. J. E. O’Conor (Statistical 
Tables of British India) shows 24 mills ^t work in Bengal, one in Madras, 
and one at Ca\vnpore,and he gives the amount of Jute worked up by these 
mills during 1888-89 as 3,796,944 cwt. But in comparing commercial with 
official returns, it has to be borne in mind that the years do not correspond. 
It, however, seems probable that the estimate of total production of jute 
(p. 555 of the article Corchorus) of 15,000,000 cwt. per annum is not far 
from correct, being an under, rather than over, estimate. 

// 
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K^MPFERIA 

rotunda. 


KiEMPFERIA, Lin?i . P/., III., 641. 

A number of species belonging to this genus are found in Indian gardens, 
bii those of economic value are mainly K. Galanga and K. rotunda. 
Other species are referred to by writers on Indian botany such as K. Candida 
(the Ptin-u-phyu of Pegu) and K. parviflora (the Kd-mong-ni of Pegu), 
rv. pandurata, R 0 xb., is said by Rumphius to be cultivated for culinary and 
medicinal purposes, and Rheede notices it as a medicine used in dysentery, 
i Ins ls very doubtfuUy a native of India, but it appears to belong to Ceylon 
at all events. Thwaites remarks that the roots are used medicinally. 

r . PSciTAHlNEiE. 

Kaempferia angusfcifolia, Raxb., FI. Ind., Ed. 6; 

tt t Y crn * Kanjdn-bura, mudu-nxrbisha , Hind., Beng. 

Habitat.—‘A native of Bengal. 

Medicine.—Roxburgh remarks that the people of Bengal use the roots 
ot this plant as a medicine for their cattle. 

K. Galanga, Linn. 

Syn.—ALPiNiA sessilis, Ron. 

Vern. Chandra mMa, Hind.; Chandu multi, humula , Beng.; Katsjulum, 
I'Ial. ; Katsjolum , Tam. ; Ka 'horam, Tel.; Kka-m ung, Burm.j Chandra - 
multka , Sans. It is probable some of the above names refer to Curcu¬ 
ma Zedoaria, Roscoe ; see Vol. II., 669. 

References. Roxb., FI. Ind ., Ed. C.B.C. , 5; Voigt, Hort. Sub. Cal., 
566 ; Kura, Pegu Rep., App. C., xx ; Thwaites, En. Ceylon PI., 316 ; Grab., 
Cat. Bomb. PI. , 208 ; Elliot, FI. Andhr., 7$; Mason, Burma and Its 
People, 501, 804; Jour. Agri.-Hort. Soc. hid.. X.,341 • Pharm. Ind., 
232; O’Shaughnessy, Beng. Dispense, 649; Moodeen Sheriff, Supp. 
Pharm. Ind., 165 ; Drury, U. PI., 271. 

Habitat. —A fairly abundant plant, met with in the hotter parts of 
India; much cultivated in gardens. 

Perfumery.—Roxburgh remarks that the tubers are used in per¬ 
fumery. Mason says that the roots may be often seen attached to the 
necklaces of Karen females, for the sake of their perfume. They also 
place them in their clothes for the same purpose. 

Medicine. — It is probable that, as implied in the Pharmacopoeia of 
India, the tubers of this, and the next species, are used indiscriminately 
in Hindu medicine. They are agreeably fragrant, and of a warm, bitterish, 
aromatic taste. O’Shaughnesssy justly remarks : “ Notwithstanding its 
specific name, it is not the source of the true Galanga root of the drug- 
shops.” Drury quoting from Rheede says that the tubers reduced to 
powder and mixed with honey are given in coughs and pectoral affections. 
Boiled in oil it is externally applie d to stoppages of the nasal organs. 

Food.— The tubers are said to be eaten as an ingredient of pan ibctel 
leaf, &c.), the supply being obtained mainly from Chittagong. Thwaites 
alludes to its use as a masticatory in Ceylon. 

K. rotunda, Linn.; Wight x Ic„ /. 2029. 

Vern. Boui-champa, Hind, j Bhuuhtimpti , Beng ; Bhui champo, Guj. ; 
Kondn kalava , xEL.; Malan-kua (or mountain ginger), Malav. ; Myac- 
ban-touk (or myae-fd-dvuk), Bcrm.j Yawakenda, loukevda. Sing.; 
Bhvmiihampa, bhuchampaca, Sans.; hunts 1 . , Java; Nagai mio. 
Cochin China. 

References.— Roxb., FI. Ind., Ed. C.B.C.,*; Asiatick Reset.. X/., 
327 ; Voigt, Hort. Sub. Cal., 56* • Kura, Pegu Rep., App. C., xx,; 
Thwaites, En. Ceylon PL, 316; Trimen. Cat. Ctvlon PL, <?r; Bo:. 
Mag., t. 920 ; Grab., Cat. Bomb. PL, 208 ; Rheede , Hort Mai., XL, /. 9 ,• 
Elliot, FI. Andhr., 95; Mason, Burma and Us People, 428, 804 ; Sir W. 
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Jones, V., p. 69; Ainslie, Mat. Ind., /., 489, * 9 * i O'Shaughnessy. 
Beng. Dispens ., 650 ; Moodeen.Sheriff \ Supp. Phami. Ind., 165 ; U. 6. 
Dutt , Mat. Med. Hind., 294 ; By mock. Mat. Med. IV. Ind., 2nd ,sd., 
7S5 ; U. S. Dispens., 15th Ed., 1782 ; Year Book P}xarm., 1880, 251; 
Drury, U. PL, 272 ; Gazetteer, Bomb. ( Gujrat ), VI., 15 / Jonr.Agri- 
Hort. Soc. Ind. {Old Series), X., 342. 

Habitat.—An elegant stemless plant with large rotund leaves : native of 
the damp hot regions of India and Burma. Distributed to Ceylon, Java, 
and Cochin China. Often met with in cultivation both on account of its 
graceful leaves and its sweetly-scented flowers, which appear in the hot 
season when the plant is. leafless ; the perfume of the flowers, as the Sans¬ 
krit name implies, recalls those of the champ aka (Michelia). 

Medicine. — Roxburgh points out that Woodville was in error when 
he supposed this plant to be the source of the Round Zedoary (see Cur¬ 
cuma Zedoaria, Roxb. ; Vol. II., 669). but this mistake continued to be made 
by many subsequent writers. Ainslie remarks : “ It is the Zedoaria rotunda 
of Bauhin and has been well described by Sir William Jones in the fourth 
Volume of the Asiatic Researches. On the Malabar Coast it is termed Mai- 
anqua ;and Rheede informs us [Hort. Mai., II., 18) that the whole plant, 
when reduced to powder, and used in theform^of an ointment, has wonder¬ 
ful efficacy in healing fresh wounds, and that, taken internally, it removes 
any coagulated blood or purulent matter that may be within the body ; he 
adds that the root is a* useful medicine in anasarcous swellings/ 5 Dr. 
Dymock writes that in Bombay a powder of the tubfrs “ is used as a 
popular'local application in mumps ( Galgand ), but as they are generally 
combined with more active remedies, such as Croton seed. Aconite, and 
Nux-vomica, it is probable that they do not contribute much to the cure.” 
“The substance of the rhizomes and tubers is of a pale siraw-colour, has 
a bitter, pungent, camphoraceous taste, much like that of true Zedoary ; 
the whole plant is aromatic. 55 In the Gazetteer of the Rewa-Kanta Dis¬ 
trict it is stated that the roots are stomachic and arc also applied to 
swellings. Thwaites remarks that in Ceylon the root is employed medi¬ 
cinally, but he does not state for what purpose. The almost universal 
belief (from one side of India to the other) that the rhizomes are useful 
in reducing swellings, would suggest the desirability of this subject being 
more carefully investigated in the future, 

Special Opinion.—§ “According to Sanskrit writers the root, used 
in the form of a poultice, promotes suppuration 55 ( U . C. Dutt , Civil 
Medical 'Officer, Serampore.) 

Kaing-graSS, a name used in Burma for certain grasses which, according 
to Sir D. Brandis, consist chiefly of the following Arundo sp., Phrag- 
mites Roxburghii, Saccharum proccrum, and S. spontaneum. On this 
subject a considerable amount of official correspondence took place 
in i 83 i, between the Chief Commissioner of Burma and the Government 
of India. For further information see the respective species of grass 
named above. 

Kaladana, see Ipomoea hederacea, Jacq .; Convolvulacf,;e, p. 485 * 

Kalamaader or Calamander Wood, see Diospyros quanta, 

Thwaites; Ebenace.®; Vol. III., 15$.. 

KALANCHOE, Adam.; Gen. PI., 1., 0 59 . 

Kalanchoe laciniata , DC.; FI. Br. Ind., 11., 4’5>' Wight, Tc., f. 

[ irjS ; Crassulacejk. 

Syn.—K. TERBTIFOLI \, Man’. ; COTYLEDON LACINIATA , Roxb. 
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KALANCHOB 

lacini&ta. 


Ve . rn ;.": -Hcmsagair, Hind., Bf.ng. ; Zakhmhydt, parna-bij, Bomb.; Mala- 
kiilh, i am. : H6masagara (=sea of gold). Sans. 

References.— pi. ind., Ed. C.B.C.,388 ; Voigt , Ca/. # 

■2o<y/ hurst in Jour. As. Soc., 1876, Pt. II., Jop ; Th’waites , JSVz, Ceylon 
b Gala. & Gibs., Bomb. FI., 105 ; Grab., Cat. Bomb. PI., 

ar’Y Prod., 360 ; Mason, Burma and Its People, 773 ; Dvmock, 

Mat. Med . W. Ind ., 2nd Ed., 360 ; Phnrm. hid., 1., 590-591 ; Gazet- 
tT'* 263 S0Te ^ Coorg, I., 61 f Honigberger, Thirty-five years in the East, 

Habitat. — An erect, stout, perennial herb, common throughout the tro- 
pical regions of India, esoecially the Deccan Peninsula, and from Bengal 
'“ e ^ r “P. acca ) to Burma, Yunan, Malacca, Java, and Tropical Africa. 

Medicine. —Bail Ion {Natural History of Plants, III., 3*7) remarks of 
the Crass u lackje that the succulent species owe their cooling properties as 
topical applications to the quantity of water contained in their fleshy organs. 
It seems probable that most of the la r ge-leaved species might be so used, 
as, for example, the house-leeks of Europe, but at the same time it is 
probable that certain of the genera and even species possess special J 
peculiarities. It is on this account that the writer does not follow the I 
example, recently given, by the authors of the Pharmacographia Indie a , in 1 
treating Kalanchoe laciniata, K. spathulata, and Bryophyllum calycinum 
conjointly. Dr. Dymock, in his Materia Medica of Western India, gave a 
detailed account of Bryophyllum, and quoted under Kalanchoe a brief 
sentence said to be derived from Ainslie. It would thus seem that no 
very good object has been served by assigning the properties of Bryo¬ 
phyllum to the species of Kalanchoe. There is a historic interest, however, in 
this subject which it seems desirable to point out When Roxburgh wrote 
UAu ra ^ {l ^ lC(l (1820), Bryophyllum was a garden curiosity, which he states 
had been procured from the Moluccas, At the present day, thousands of 
square miles of Bengal possess that plant as their most prevalent weed. 
Every lane around ihe Botanic Gardens, Calcutta, possesses a rampant 
growth of Bryophyllum, and throughout the greater part o£ Bengal this is the 
case, the plant becoming less abundant as the drier areas are reached, t hough 
it is also met with 3 s far north as the Sutlej valley in the Panjdb (20 
miles from Simla), a so in B mbay, Madras, and Burma.. We are told it 
was brought to Ind a by Lady Clive in 1799 ( see ^ ev * ^ Long, Journal 
Agri.-Hort. Soc. Ind. {Old Series), X., 7), but whether that date is abso¬ 
lutely correct or rot, botanists agree in viewing it as an introduced plant. 
Even supposing it existed in Bengal prior to a foreign introduc¬ 
tion, such as that attributed to Lady Clive, it must have L'Cen an 
extremely rar.> plant indeed, to have escaped Roxburgh’s scrutiny of 
the Flora of lie Lower Provinces, and even so recent a writer as Stewart 
apparently dd not know of its existence in the Pen jab. This rapidity i 
ol distributon within the past sixty years practically croves, therefore, j 
its exotic Mature. U. C Datt, in his Hindu Mat evict Medica, does not 1 
ailude to roller Bryophyllum or Kalanchoe ;.i ci, indeed, everything points ; 
to an opirlon adverse to the oclief that Bryophyllum could have been known ! 
to even die most modern of Sanskrit writers. In the Pharmacographia ! 
Indica, nowever, \yp are told of Kalanchoe and Bryophyllum that they t 
‘arc c.illed in Sanskrit Astkibkaksha and Parna^ija cr ‘leaf-seed/’ 
because their haves, when placed upon moist ground, take root and pro- I 
duce - oung plants . 19 Now this application of these Sanskrit names could 
only PC Hlade of Bryophyllum, since none of the Kalanchoes possess the ; 
remarkable property exhibited by Bryophyllum of producing budules in the 
crenatures of the leaves. Dr Moodeen Sheriff gives a scries of verna¬ 
cular names under Kalanchoe laciniata which, in the present work (Vol. I., 
543), have been transferred almost entirely to Bryophyllujn, It seemed to 
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the writer at that time, that these names, together with the others given 
in the passage cited, were, by modern usage, assigned to Bryophyllum, 
but it may be added that Kalanchoe laciniata being not only the most 
abundant and best known species, but the one with the strongest claims 
to the possession of medicinal properties, is in all probability the plant 
alluded to by all Muhammadan and Hindu writers on the Materia Medica 
of'India. On the Himalaya K. spathulata is a, fairly plentiful species, 
but it has the reputation of being poisonous, and is, therefore, said to be 
rarely used as a cooling external application, though special preparations 
from it are so employed. 

The medicinal properties given in the Pharmngpgraphia Indica will be 
found in the first volume of this work under Bryophyllum (/. c.), but the 
sentence said to be derived from Ainslie regarding the leaves of K. laciniata 
may be here given “ I can myself speak of their good effects in cleaning 
ulcers and allayirg inflammation.” The authors of the Pharmacographia 
add “We have seen decidedly beneficial effects follow their application to 
contused wounds; swelling an r. discoloration were prevented, and union of 
the cut parts took place more rapidly than it does under ordinary treatment. 
The juice of the leaves is administered~in doses of i to 1 tola (45 to 1S0 
grains) with double the quantity of melted butter in diarrhoea, dysentery, 
and cholera; it is also considered 'beneficial in lithiasis.” The above 
passage has been quoted as it seems of very considerable interest, but the 
writer is not quite certain whether or not it applies to K. laciniata or to 
Bryophyllum calycinum. 

Special Opinion.— § \‘ The juice is used externally in bruises, sprains, 
and burns ; also to cure superficial ulcers. As a styptic it is used on fresh 
cuts and abrasions,” {Civil Surgeo?i J. H. Thornton , Bf., ALB., 
Monghyr). 

Kalanchoe pinnata, Pen.; a\so Cotyledon :hizophylla, Roxb.^ and 
Bryophyllum purzratum, Kura.; see Bryophyllum calycinum, Salisb ., 
Vol. I , 543 

K. spathulata, DC .; FI. Br . Ind., II., 414. 

Syn.—K. VARIANS, Haw.; K. nudicaulis. Haw. ; K. crenata, Oliv.; 

K. ACC TIFLORA, Klirz . 

Vern.— Tatdra , rtCngru, haiza-ka-patta> Pb., HjND.; Pdtkudri, bakal 
patta, Kumaon. 

References.— Voigt. Hort. Sub. Cal., 268 ; Kura in Journ. As. Soc., 7876, 
Y\. II •* P• 3°9 • Pnw. in Phil . Mag. Land., N. S ., \ r I., 302, JOJ; IV. & 
A., I*roar. 9 560; Oliv., FI. Trop. Afr ., II., 304; II. /• < 5 ^ T. in Joum , 
Linni Soc., II., 91 ; Atkinson, Him. Dist., 350, 476* 

Habitat. — A succulent perennial of the tropical and subtropical Hima¬ 
laya, from Kashmir to Bhutan. Found generally between 1.000 and 4,000 
f ee t above the^ea, but near Simla it ascends to 6,000 feet ; cunmon also in 
Burnja. Distributed to the warm tracts of China and Java. 

Medicine.—In Lahore this is recksr.Cu ,a specific in cho era, and in 
Kangra the burned leaves are applied to abysses. 

Special Opinion. —§“ The expressed juice f, f the bitter variety of this 
species is used in enlarged spleen. It acts as $n aril {periodic, omc, and 
drastic purgative.” {Civil Surgeon J. //. Thornton , Mon- 

ghyr.) 

Fodder.—It is poisonous to goats and is not eaten by catt.e* * 
Kalarj sec Reh. Vol. VI. 

Kale, a name applied to certain loose-leaved forms of the cabbage; see 
Brassica (oieracea) acephala ; CruciPerje, Vol. L, p. 534 » 
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Kale, Indian, a name Sometimes given to edible Aroids in those parts of 

the country where the leaves are eaten ; see Colocasia antiquoruin, 

Aroideje, Vol. II <5 p. 510. H 

Kale, Sea, a name given to Crambe maritima : see the Indian form 

Crambe cordifolia, Crucifers, Vol. II., p. 582. 

Kamela, see Mallotus philippinensis, Mult. ; EuPHORBiACEiE. Vol, V. 

KAN DELIA, Wight et Am.; Gen. PL, /., 6yg. 

Kandelia Rheedii, W. & A., FL Br. Ind.,II., 43.J; Wight , III., 

. U> *• $ 9 ,' &HIZOPHORE.E. 

byn. Rhizophora Candel, Linn. 

Vern. Guria, Beng. ; Rasunia, rasuria, Uriya ; Tsjeron-kandel , Malay. 

Keterences. Voigt, Hort. Sub. Cal., 41 : Branchs, For. FI., 218; Kurs, 
I'or.LH.Burm., I., 44Q • Beddome, FI. Sylv. Anal. Gen., wo, PI. XIII .. 
fig. 6; Gamble, Man. Timb., 176 ; W. '& A., Prodr., 1 ., 3 lo ; Hook., Ic. 
-tl-, t. 362; Grah., Cat. Bomb. PI., 68 ; Rheede, Hort. Mai., VI., t. 35; 

' Fores’ter^vf r2 272 ' Gaaeiteer > 0rissa > tL, App. VI., 176 ; Indian 

Habitat,-—An evergreen shrub, or small tree, found on the muddy 
Shores in the tidal creeks of Bengal, Burma, and the Western Coast. 
Distributed to Ceylon and the Malay Islands. 

. . Dye and lan . — 1 he bark is used in Tavoy in dyeing red, but pro- 
materia^ * moraant * ^ ls sa ^ to be employed in Cochin as a tanning 

Medicine. According to Rheede the bark, mixed with dried ginger 
or lonq pepper and rose-water, is said to be a cure for diabetes. 

Structure of the Wood.— Soft, close-grained : weight 381b per cubic 
foot; used only for firewood. 

Kankar.—The concretionary carbonate of lime, which usually occurs in 
noaules on alluvial deposits,-see Vol. II., 147. 


KAOLIN ] Mallei y Man, Geology , Part IV., 129. 

Mr. H. B. Medlicott, late Director of the Geological' Surveys of India, 
has^kindly furnished the following note regarding Kaolin ;— 

"According to Von Richthopen the most famous porcelain clay r of 
China is derived from a fine, hard, greenish slate (white when powdered), 
quarned in the mountains of King-te-chin, and hence called Kao-ling 1 
C high ridge*).^ We are more familiar with crude Kaolin in the form of* 
‘ Cornish-stone*, a highly felspathic granite rock in an advanced slate of 
decomposition, from which the clay is obtained by r elutriation. This pro- j 
cess is sometimes effected naturally by denudation, when the clay is found ! 
ready made. It is only the purest varieties that can rank as Kaolin, the i 
inferior kinds being available for crucibles, bricks, or common pottery, { 
a< cording to the greater or lesser trace of fluxing or of colouring matter. , 
Where crystalline rocks occur, as they do in parts of India, this material 
is probably not wanting. The quality of such kaolin can only be 1 
tested by adequate practical trial. Promising material has been noticed I 
in Trichinopoly, North Arcot, Mangalore, Gva, Delhi, Darjeeling, and ! 
Dalhousie.” 

It is understood that a very superior quality of Kaolin has recently 
been discovered in the Central Provinces, and that Messrs. Burn & Co. 
have obtained a concession to work the same. There are many articles 
made of Kaolin which have to be imported into India, such, for example, 
as electric insulators. If these can be made of Central Provinces Kaolin 
it is probable that a large industry will rapidly be developed. 
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KLEINHOVIfl. Khaki. 

Kospita. ------ 

reader is referred, for further information to the article Clay, 
Vol. II., 364-367. 

Kapok, see Eriodendron anfractuosum, DC. Vol. III., 258-264. 

Kapur-kachri, see Hedychium spicatum, Ham .; p. 207; also Curcuma 
* [ Zedoaria, Roscoe ; Vol. 11 ., 071. 

Karyat, kiryat, creyat, see Andrographis paniculata, Neesj Vol. 

Katira Gum, see sterculia uren9, Roxb.; Vol. VI.: also Cochlospermum 

[ Gossypium, DC.; Vol. 11 ., 412-414. 

Kath, or Catechu- see Acacia Catechu, Willd.; Vol. I., 27-44. 

Kauri Pine, see Dammara australis, Lamb.; Vol. III., 18. 

Keersal, see Acacia Catechu, Willd. ; Vol. I., 35. 

Kelp, see Barilla, Vol. I., 399; also Fucus, Vol. III., 45 1 -! 

Kehl, kilah, &C., see Cedrus Libani var. Deodara, Vol. II., 235. 

Kerosene, see Petroleum, Vol. ,V. 


26 


Khaki, an earthy or clay colour, now largely used to dye the uniforms 
of soldiers. %t Khaki ” is the name given to a sect of Vaishnava Hindus 
fourlded by Kil, a disciple of Krishna Das. They apply ashes of cowdung 
to their dress and persons, hence the name of khaki as given to them. 
There are numerous processes for producing this colour—some with dyes, 
others with pigments. The following may be mentioned : — 

Allahabad Khaki. — This is produced by boiling myrabolans, gall-nuts, 
and sulphate of iron together. 

Oudh Khaki. — This is prepared from the barks of Acacia arabica and 
Butea frondosa with the extract, Cutch. . . 

Palanpur {Bombay) Khaki.— Obtained from clay in combination with 
sulphate ol iron. In Palanpur a good khaki is also prepared with Ternn- 
nalia be! erica. t 

In many parts of the country, such as in Manipur, a nr.tural ehrth is 
used. The layming earth of Manipur seems capable of much develop¬ 
ment. 

It is needless to attempt an enumeration of all the Khaki dyes 01 India, 
and the reader is, therefore, referred to the article Dyes (Appendix to this 
work) for further information; also to Pigments, Vol. V. 


Kharif, see Crops, Vol.* II., 594. 

Kidney-bean, see Phaseolus vulgaris, Vol. V. 

Kinka Oil, see Vernonia anthelmintica, Vol. VI. 

Kino, see Butea frondosa, Roxb . ; Vol. I., 548, and Fterocarpus Marsupium, 

l Roxb.; Vol. VI. 


KLEINHOVIA, Linn. / Gen. PI., /., 219. 

Kleinhoyia Hospita, Linn.; Ft. Br. hid., 364. 

References.— Roxb. , Ft. Ind., Ed. C.B.C., sost Beddome, FI, Syhi. Anal. 
Gen., t. 4 : Gamble, Man. Timb., 45 / Dais. & Gibs., Bomb. Ft., £3; 
' IV. & A., Frodr., I., 64; Lisboa , U. PI. Bomb., 22; Agri.-Hort. Soc . 

Ind., Trans., VII., 48,81 ; Journ.,Vl., 40. • 

. Habitat.—A handsome tree met with in the Eastern and western 
Peninsula, of India and distributed to Malacca, Singapur, Ceylon, Java, 
the Philippine Islands, and East Tropical Africa. Frequently grown as 
an avenue tree, especially in Calcutta, Poona, &c. 
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The Kokoona Oil. 


(G. Watt.) 


. Structure of the Wood.-The old timber is stated to be much valued 
ber aVa * N ° inforrnatlon ls available regarding the Indian-grown tim- 

Knol-kohl, Kohl-rabi, or Ole kole. 

„ . \ s tke turnip-stemmed cabbage which is every year being more 
extensively cultivated in India. There are two varieties— a purple and 
rfZTu F'rmmger says the best seed is obtainable from the Cape of 
f paT J ts t jkp about six weeks or two months to be ready- 

lor the table. They should be transplanted when they have about three 

?nch^^iv^rf nd ° n ndgeS 20 inCh6S apart> the plantS bCing U t0 15 

The reader is referred to FirmfngeSs Mari. Gard. for India, 137-138 ; 
Jour. Agri.-Hort. Soc.Ind. (New Series), V., 41: Rept. Govt . Bot. Gard ., 
Saharanpur, 1884 , 5, &c., also to Vol. I., 534. • 

. KOCHIA , Roth.; Gen. PL, Ilf 60. r DIACEJE 

Kochia indica, FI. Br. hid., V., u ; Wight, Ic., t. iygi; Chenopo- 

T*^z ^^S RIFFITHII, Bunge; Panderia pilosa. Herb. Ind . Or., H.f. & 

Vern. — Kaura ro, bin (bazar name bui chkoti), Pb. 

Reference.— Stewart, Pb. PI. , r7p. 

Habitat.-A herbaceous plant found in North-West India from Delhi 

0 a f ! n . s ( ver y abundant), also in the Deccan Peninsula and distributed 
to Afghanistan. 

in th^Pan^-H ^ ccorc ^ n & to Stewart this plant is employed medicinally 

Special Opinions.— § " Used as a vascular (cardiac) stimulant in 
Weak and irrc S ular heart, especially when following un fevers.” 
(Civil Surgeon F. F. Perry , Jullunder City, Punjab). 

Fodder.—It is used as a camel fodder, see Vol. II., 60. 

KCELERIA, Pcrs.; Gen. PI ., III., 118.3. 

Kceleria cristata, Pers.; Gramine.e. 

Syn.—A ria cristata, Linn . 

Fodder.—See Vol. HI., 436. 

IC* phleoides, Pcrs.; Duthic , Fodder Grasses cf Northern India , 61. 

References. Stewart, Botanic Tour in Hazara {Jour. Agri.-Hort. Soc. 
Ind., A IV. 6). 

Fodder.—See Vol. II., 423. 
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KOKOONA, Thw.; Gen. Pi., /., 362 . 

Kokoona zeylanica, Thwaites ; Ft. Br.Ind., I., 6 /6; CELASTiuiak. 

References. Beddome, FI. Sylv., t. 146; Anal. Gen., Ixx ; Thwaites, 
En. Ceylon PI., 52 / Kew Reports, 31. 

Habitat.—A tree with pale-coloured bark found on the banks of streams 
in the Western Peninsula and Ceylon. 

Oil.—Thwaites says that an oil is expressed from the seeds, which is 
used for burning in lamps. 

Medicine.—The inner yellow bark is employed medicinally. It is also 
made into a kind of snuff which excites copious secretion, and is consider¬ 
ed beneficial in headache. 

Kola Nut, see Cola acuminata, R. Br., VoL II 500. 
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Krameria ; Kydia Fibire* 


Koot Or Kilt, see Saussurea Lappa, C. B.C.j Vol. VI. 

KoilSSO, sco Brayera anthelmintica, Kunth . ; Vol. I., 534. 

krameria, Linn. ; Gen. PI., I., 140, 

Krameria triandra,V^^ et Pavon; Polygale^e. 

. Krameria ; Rha'tany. ' 1 

Habitat.—A native o£ Peru and Bolivia. 

Medicine.— Rhatany root is powerfully astringent and tonic. It has 
been successfully employed in chronic diarrhoea, in passive or atonic 
haemorrhages, and locally in leucorrhoea, ophthalmia, &c. ( Pharm . Ind .). 
The, powder may be used as a dentifrice when mixed with prepared chalk 
or myrrh. The drug is entirely obtained from foreign sources. 

Kulu.-In the Report on Madras fibres (published in the Selections of the 
Records of the Madras Government, 1856) mention is made of a strong 
and useful fibre known as Ktilti which is said to be prepared by retting. 

..This may be the fibre cf Sterculia urens, Roxb ., which see, Vol. VI. 

KYDIA, Roxb.; Gen . PL, 203. 

[ Malvace.®. 

kydia calycina, Roxb.; FI. Br. Ind., /., 348; Wight , Ic., t. 8yg-8o-8i; 

Syn. — K. fraterna, Roxb.; K. Roxburghiana, Wight; K. pulveru¬ 
lent A, Ham. 

Vern.— Pola, pula , puli patha, potari. Hind.; Vattrd, paldo , Bijnour; 
Varanga, varangada, wariing, Bomb. ; Baranga, bkotiy C. P. j Bittia, 
gonyer , pata dhamin, Kol. ; Poska olat', Santal ; Derki, KharwaR; 

' Puta, puttiya, N.-W. P.; Kubihde, Nepal; Sedangtaglar, Lepcha ; 
Mahore, moshungon, Meciii ; Boldobak, GaRO; Kopdsia, Uriya; Piilli, 
pula, pola, Pb. ; Potari, pandiki, peddapotri , pedda kunji , Tel. ; Buruk, 
bosha, kunji , Gond.; Bendi, bende-naru, bellaka , Kan.; Warung, iiiya. 
Mar.; Dwabote, bokemaiea , Burm.; Dwabok, Shan. 

References.— Roxb.y FI. Ind.y Ed.'C.B.C., 521 ; Voigt , Hort. Sub. Cal.» 
108 ; Kurs, For . FI. Burm., 124 ; Bed dome , FI. Sylv., t. 3 ; Gamble , Man* 
Timb., 43; Data. & Gibs.. Bomb. FI., 24; Stewart, Pb. PI., 25; Riv. A* 
Campbell, Rept. Econ. Prod. Chutia Nagpur, No. 9213; Elliot, FI. Andhra 
144, 756, Mason, Burma and Its Pcopla, 546, 755 ; O'Shaughncssy, Beng . 
Dispens., 227 ; Pharmacog. Indica, 228 ; Atkinson , Him. Dist., 306, 740, 
791; Lisboa, U. PI. Bomb., 16, 229 ; Roylc, Prod. Res., 230; Fib. PL, 266 ; 
Report on Fibres of india by Cross, Sevan, King & Watt, 10 ; For. Ad. 

. Rep. Chutia Nagpur, 1885, 28 ; Gazetteers :— Burm., 1 ., i3g ; Bomb., X V., 

71 ; XI., 24; Mysore & Coorgl., 68; Indian Forester , I., 84, 275 ; II., 18 ; 
III., 200 : IV., 323 ; VIII., 119, 417 ; X., 222, 325 ; XI., 381 ; XIII., IJ9 ; 
XIV., 269 . 298; Agri.-Hort. Soc. Ind., Trans., VII., 81 ; Jour. {Old 
Series), VIII., (Sel.) i77 i tX., (Sel.) 40 ; XIII., 308, (Sel.) 60. 

Habitat.—A small tree, or large bush common in the forests of the 
sub-tropical regions of India and Burma except the arid tracts. It ascends 
the Himalaya to altitudes of about 2,000 feet. 

Fibre.—The inner bark yields a bast fibre used for coarse ropes, &c. 
It was chemically analysed by Cross, Bevan and King, and found to pos¬ 
sess moisture 109; ash 2*5. The decomposition (hydrolysis), by alkalis, gave 
the following results ; loss after boiling for five minutes in solution of 1 per 
cent, Na .O, 13*2, after boiling for one hour, 25*2. Amount of cellulose 
70*2. Effect of mercerising [2.^., subjection to action of strong caustic soda 
(33 percent. Na 2 0 ) in cold for one hour] loss 7*2. It will thus be seen 
that in point of cellulose, and in power of resistance to hydrolysis, Kydia 
fibre is fairly useful, being about twentieth in order of merit of a list of 
some 300 fibres met with in India. 

K. 43 











Medicine .—1 he Rev. A. Campbell tells us that among the Santals the 
LE . AVES ST e Ponded and made into a paste and applied to the body for 
pains. They are also chewed when there is a deficiency of saliva. The 
chemistry of this plant has not been carefully worked out, but it seems pro¬ 
bable (from the properties assigned to it) that it much resembles the 
mallows. 

. 1'ood. The bark, is mucilaginous, and is used to clarify sugar. The 

knowledge of this application of the bark seems very general on the lower 
Himalaya. Stewart in his admirable report on Bijnour savs : “In the 
manufacture of sugar, the juice of the cane is heated to a less degree than 
when goor is to be made, and by the addition of a cold infusion of chukha 
(the bark of Kydia calyciaa, and sajji, or impure carbonate of soda) it be¬ 
comes rab (syrup). Into this is put a quantity of sarwdli (a Potamageton), 
also more say;/, and by degrees hhdnd, coarse sugar, to be afterwards 
clarified by ,boiling into boora , cJUni, misri, &c., crystallizes, and shtrd 
passes off. 

Structure of the Wood.—White, soft, no heart-wood. Weight 40 to 45II) 
a cubic foot. Used for house-building, ploughs, and oars, and for carving. 
In the Records of the Government— No. IX., A Report on the principal trees 
found in the forests of Pegu— it is stated that the saplings are used, from 
tneir great strength and elasticity, by the natives, for making banghv 
sticks, but it is large enough to afford timber of three or four feet girth. 
Dr. Stewart, in his Report on the Forests of Bijnour, says : “ The wood is 
little used, but it is occasionally employed for making ploughs and spoons.” 

KYLLINGA (or KYLLINYIA), Rottk ; Gen. PL, III ., 1045. 

Several species belonging to this genus are mentioned by various writers as 
constituting a feature oi tne pasturage of certain tracts of country. The fol¬ 
lowing is the most important species, since, in addition to being eaten by cattle, 
its roots are medicinal. 
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Kyllinga monocephala, Linn . ,• Cyperace®. 

Vern.— Shroet-gothubi , ntrlishi\ Beng. and Hind.; Nirvishd , Sans. 

^ G fp. rei . ice ^* ~^Boxb ., FI. lnd., Ed. C.B.C.,6: ; Voigt , Hart. Sub. Cal % , 724; 
Wifiht, Contnb91; Dymock , Mat. Med. W. hid.. 2nd Ed., 853 ; Dais. 
& Gibs., Bomb. FI., 28s; U. C. Dutt, Hindu Mat. Med.. 3ti ; Jour. Agri.- 
Hort. 80c. hid. (Old Scries), X., 356. 

Habitat.— A creeping sedge met with throughout the Peninsula of India 
in low shady pasture ground. 

Medicine. —This is believed by many authors to be the Nirvishd of cer¬ 
tain Sanskrit medical writers, who recommend the use of the roots as an 
antidote to poisons. The roots are fragrant and aromatic, iConf. with 
Yol. III., 66, 08.) 


47 


MEDICINE. 

Roots. 

48 


K, 48 













misTfy 



Dictionary of the Economic 


<SL 


LAC. 


DISTRI¬ 

BUTION. 

2 


Bonsai and | 
Assam. 

3 


Distribution of Lac in India. 


LAC. ~ 

The name ° lac” is applied to the resinous incrustation formed on the bark 
of twigs of certain trees, by the action of the lac-insect. Coccus lacca. For a 
description of the method of production, of the trees on which the insect feeds 
and produces the incrustation, and of the different forms of commercial lac, the 
reader is referred to the article under the name of the insect, Vol. II., 409—412. 

In this place the distribution of lac in India, its utilisation in Native and Eur¬ 
opean industries, and the extent of the lac-trade, will be considered. 

Lac. 

Vern. — Ldkh , Hind.; Gala, Beng. ; rough lac =Khdinldkh, seed-Iac= 
lakh ddnd, she\\-\a.c=chapra 14 kk, lac-aye = kirmai, Pb.; Ldk, Guz.; 
Komhurruki, Tam.; Kommolaka, Tel.; Arakku, ambalu, Malay. ; 
Khejijk , Burm.; Lakada , Sing.; Ldksha, Sans. 

References. — Stewart, Pb. PL,* 41, 43, 6o,'2i3, 214; J. H. van Lins- 
choten, Voyage to the E. Indies, ed. Burnell, Tiele , and Yule, 1885, II., 
88; Air.-i-Akbari, Blochmann's Trans., 226 ; U. C. Dutt, Mat. Med. 
Hind., 276; Fleming, Med. PI. and Drugs, as in As. Res., Vol. XI., 
zp5 • Honigberger, Thir tv-five years in the East, II., 2(,6 ; Baden Powell, 
Pb. Pr. y 190, ig4; Pb. Mann/., 242 ; McCann, Dyes and Tans, Beng., 
50-65; Puck, Dyes and Tans, N.- IV. P., 24, 25 ; Liotard, Dyes, 33— 
41 ; Royle , Prod. Res., 4; O'Conor, Note on, Lac, 1876 Annual Reviews 
of the Trade of India; Trade Statistics of Br . Ind.; f . L. Kipling, Note 
on Japanese and Indian Processes of lacquering ; Balfour, Cyclop., II., 
246; Ure, Die. Indus., Arts and Manuf., II .,785 ; Indian Forester :— 
260 ; II.. 292; VIII., 8t; IX., 1 63; Agri.-IIort. Soc. of Ind., Trans: — 
11.. 200; III., 61,67; VI., 47-52, 127,157; V. {Pro.), 34, 40* 49; VI., 
1x7 ; VII. {Pro.), 190 ; VIII. {Pro.), 345, .p6 ; Journals ( Old Series):— 
/., 102; II., 230-233, 252; VII., 263 ; X., 50-53 , {Pro.) 108, 113, 148; 
XI., 4S-S* (Set.), 37-4 5 ; XII., HO;\Nem Series) i:—. I., 179; VI. (Pro.), 
6; Bumb. Admin. Rep., 1871-72, 3 / 3 ; GazetteersPanjab. Peshawar, 
152, 153; Hoshiarpur, 116; Gurddspur, 66; Lahore, 101 ; Dera Ghuoi 
Khan, 90; Delhi , 129 ; Montgomery , 14O; Bombay, XVI., 180; Mysore 
and Coorg, I., 436 ; 0. P. {1870 ), 118; Madras Man. of Admin., I., 314; 
Settle. Rep. :—C. P., Upper Godaveri Dist., 40 ; Chanda Diet., ill. 

Distribution. — The following summary of the occurrence of lac in India 
is given by Mr. J. E. O’Conor in the note above cited : “In India lac 
occurs in Bengal and Assam (abundantly), the North-West Provinces and 
Oudh (sparingly), the Central Provinces (abundantly), the Panjdb, Bom¬ 
bay, Sind, and Madras (more or less sparingly), and Burma (abundantly 
in some places). Lac is also found in some other countries of Southern 
Asia, viz., Siam, Ceylon, some of the islands of the Eastern Archipelago, 
and China, Siamese'lac being held in high estimation. In India the best 
lac is obtained from Assam and Burma” Lac from the last mentioned 
locality would appear to have been long known and esteemed. Thus in the 
sixteenth century it was noticed and described by the traveller Linschoten, 
who wrote, “ Lacke by the Malabares, Bengalens, and Decaniins is called, 
assii, by the Moors lac. The men of Pegu (where the best is found, and 
most trafiqued vvithall) doe call it trick, and deale much therewith by car¬ 
rying it into the island of Sumatra, and there they exchange it for Pepper, 
and from thence it is carried to the Redde Sea, to Persia, and Arabia, 
whereupon the Arabians, Persians, and Turkes call it Lac Sumutri, because 
it is brought from thence into their countries.” 

The largest amount of lac, annually exported from India, is obtained 
from the Central Provinces, less from Bengal and Assam, and a compara¬ 
tively small quantity from Burma. That produced in the other districts, 
above enumerated, is chiefly consumed in local manufactures. 

The following more detailed account of the distribution of * lac in the 
various Provinces is condensed from Mr. O’Conors valuable report 

Bengal and Assam.— In Bengal, lac is produced abundantly in the jungle 
tracts of BIrbhum, Chutia Nagpur, and Orissa. In various places in the 
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forests of Assam, it is also found in large quantities and forms a regular 
article of trade, a portion of the production being manufactured at Dacca ! 
and the rest sent to Calcutta. In 1867 the Deputy Commissioner of Piirulia 
in Chutia Nagpur reported that the smallest average yearly supply from the 
district was 15,000 maunds, though the actual yield was, he believed, consi¬ 
derably more, while it was capable of great extension. From Singhbhum, 
at the same period, about 1,250 maunds of lac were exported annually. In 
the Gya district the supply was estimated at 12,000 maunds; in Kamrup 
(Assam) about 5,000 maunds, with great capacity for development; in 
Hazaribagh at 2,000 maunds. Mr. O’Conor, however, remarks that these 
figures probably do not by any means approximate to the'actual yield of 
the districts named. 

In Bengal, lac is gathered twice a year, viz., from about the middle of 
October to the end of January, and from the middle of May to the middle 
of July. ^ ... 

Tnr North-West Provinces .— Lac is obtained in some quantities from 
the Garhwal forests, and is said to have been largely exported to the plains j 
some years ago. Mr. O’Conor, however, considers it probable that most 
of the substance thus brought down from Garhwal is consumed in the ! 
Province, very little, if any, being sent to Calcutta. 

Oudh. Lac is gathered in the more wooded parts of the south-eastern | 
districts, and is exported to the Mirzapore factories and elsewhere. 

7 he Panjab.- — Baden Powell states that the production of lac is univer- 1 
sal m this Province. According to Mr. O’Conor, however, Panjdb lac is 
inferior in quality, and is probably not exported, the whole production 
being consumed locally. 

Sind* Lac is, in £>ind, found only in the forests about Hyderabad, 12 1 
miles north and south of the town. It occurs on Acacia arabica, a tree I 
which, in moister regions, appears to be exempt from the attacks of the in- i 
sect. The substance thus obtained is largely used in the manufacture of 
the well known lacquered ware of Hyderabad. 

Central Provinces.—Large quantities of iac.are found in all the districts ' 
of these I rovinces, but particularly in the more Eastern parts. It has been 
stated that the Central Provinces could readily supply some 25,000 tons of , 
stick-lac annually. A considerable amount is consumed locally for the 
manufacture of bracelets and other articles, but. most districts also export to 
a greater or less extent. The incrustation.is collected by jungle-tribes,— ■ , 
Bahelyas, Rajhors, Bhirijas, Kurkus, Dhanuks, Nahils, Bnois, and some 
classes of Muhammadans—-who sell the produce in small quantities to * 
1 atwas, who again retail it in larger quantities to the regular dealers. 

Mysore.— In this Province lac is produced in all three districts, but 
chiefly in Nundidrug. It is, however, not known how much might be pro¬ 
curable annually, the produce being collected in many places by several 
petty contractors, but the supply is certainly large, and probablv capable 
of increase. At present nearly the whole production appe irs to be con¬ 
sumed locally, since the exports from Madras and Mysore are very small. 

Burma. - A s already stated the vast forests of Burma are capable of 
producing an almost unlimited quantity of lac. The chief source • of com¬ 
mercial Burmese lac are the Shan States and Upper Burma, " stick-lac’ 5 
from these places being imported in considerable quantity into Calcutta, 
where it is remanufactured into “ shell-lac/’ for export. 

Endeavours have been made in various parts of India to increase the 
quantity and improve the quality of lac by artificially rearing the insect on 
the most suitable trees. For a complete resume of the information re¬ 
garding these experiments the reader is ref jrred to Mr. O’Coror’s exhaus¬ 
tive note on the subject. 
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Chemical Composition of Lac. 


Pests. — Resides the damage brought about by fire, drought, and frost, 
the lac-insect is subject to the attacks of various enemies, which frequently 
cause great havoc and materially decrease the lac crop. These are fully 
dealt with in the Indian Forester , Vol. /., 28 /, by Mr. McKee, who writes : — 
“ The ant, both large and small, attends the female cells for the purpose of 
licking up the sweet excrement; they do not appear to hurt the insect be¬ 
yond biting off the ends of the white filaments, and thus bringing many an 
occupant of the cells to a premature end by cutting off the supply of 
breathing air, which the filaments serve to convey through the holes in the 
lac. Where ants are seen about the lac, it never appears healthy, and many 
cells are found with the insect dead inside them. The lac whilst on the tree 
is also attacked by the larva of a moth, which appears to be a species of 
Galleria, belonging to the ninth section of the Noctumae, named Tinetes by 
Latreille, one of which is famous for eating the honeycomb of bees, living 
on their larvae, and destroying their wax. A second species was also de¬ 
tected, which appeared to belong to the Genus Tinea. The ravages of 
these insects destroy the colouring matter contained in the females, and a 
brood of young is never obtained from the cells visited by them. 

“ At present there seems to be no way of protecting the lac from the 
depredations of these larvae. The ants, however, may be circumvented in 
two Ways—either by surrounding the trees with wood-ashes, or by some¬ 
thing sufficiently attractive to draw their attention away from the encrust- 
‘ ations.” 

Chemical Composition.—The following analyses are given by Mr. 
Hatchett ; — 

Stick-lac.— Resin, 68; colouring extract, 10; wax, 6; gluten, 5*5; extra¬ 
neous substances, 6*5 ; loss, 4 per cent. 

Seed-lac. —Resin, 88*5; colouring extract, 2*5; wax, 4*5; gluten, 2 per 
cent. 

Shell-lac .—Resin, 90*9; colouring extract, 0*5; wax, 4; nitrogenous 
matter, 2*8 per cent. 

ir> Urc’s Dictionary of Arts, Manufactures, &c., the following more ela¬ 
borate analysis by Dr. John is given : — 

Stick-lac in 120 parts contains—An odorous common resin, 80; a resin 
insoluble ui ether, 20; colouring matter analogous to that of cochineal, 4*5; 
bitter balsamic matter, 3 ; dun-yellow extract, 0*5 ; acid ( lacctc acid), 0*75 ; 
fatty matter like wax, 3; skins of insects and colouring matter, 2*5 ; salts, 
1*25; earths, 0*75; loss, 3*75* The writer of the same article continues, 
“The resin may be obtained pure by treating shell-iac with cold alcohol, 
and filtering the solution in order to separate a yellow-grey pulverulent 
matter. When the alcohol is again distilled off, a brown, translucent, 
hard and brittle resin of specific gravity 1*139 remains. It melts into a 
viscid mass with heat, and diiiuses an aromatic odour. Anhydrous alcohol 
dissolves it in all proportions. According to John it consists of two resins, 
one of which dissolves readily in alcohol, ether, the volatile and fatty oils, 
while the other is little soluble in cold alcohol and is insoluble in ether and 
the volatile oils. Unverdorben, however, has detected no less than lour 
different resins and some other substances in shell-lac. Shell-lac dissolves 
with ease in dilute muriatic and acetic acids, but not in concentrated sul¬ 
phuric acid. The resin of shell-lac has a great tendency to combine with 
salifiable bases, as with caustic potash, which it deprives of its alkaline 

taste. . 

This solution, which is of a dark-red colour, dries »nto a brilliant, trans¬ 
parent, reddish-brown mass, which may be re-dissolved m both water and 
alcohol. By passing chlorine in excess through the dark-coloured alkaline 
solution, the lac-resin is precipitated in a colourless state. When this pr 
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cipitate is washed and dried, it forms, with alcohol, an excellent pale-yellow 
varnish, especially with the addition of a little turpentine and mastic. ' With 
the acid of heat, shell-lac dissolves readily in a solution of borax. The 
substances which Unverdorben found in shell-lac are the following-i a 
resin soluble in alcohol and ether ; 2, a resin soluble in alcohol, insoluble 
in ether; 3, a resinous body, little soluble in cold alcohol; 4, acrystallisable 
resin ; 5, a resin soluble in alcohol and ether, but insoluble in "petroleum, 
and uncrystallisable; 6, the unsaponified fat of the coccus insect, as well as 
oleic and marganc acids ; 7, wax; 8, the laccine of Dr. John; 0, an ex¬ 
tractive colouring matter ” (p. 786). White shell-lac changes rapidly on 
exposure to the air, becoming, within a fortnight of its preparation, incap¬ 
able of solution, and is generally kept in water for this reason. 

IVlanufacture. I he method ordinarily employed has been already de¬ 
scribed (Vol. II., 411), but the following interesting account by Mr. O’Conor 
be of 1T ^P rove£ ^ P-ess adopted at Cossipore may be quoted as likely to 
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. lac is first separated from the twigs by r the action of rollers, ! 
worked by steam. Of these rollers there are three sets, each consisting of | 
an upper and under roller with a sieve attached. Between these the stick- I 
lac passes from a feeder, and the lac is, by the turn of the roller, separated | 
from the wood and broken up, falling on to a sieve, while the twigs are 1 
thrown off aside in a heap. If the lac has not been sufficiently broken up : 
by r the first roller to pass through the sieve, some of the twigs not having ' 
been separated, it passes on to the second roller, and goes through the ! 
same process, passing again, if still not fine enough, to the third, whence the 
lac is dropped, as the sieve is filled, into a series of small troughs arranged ! 
on an endless chain working with the machine, and is projected thence^ as I 
the chain moves into a heap on the floor. The twigs are .thrown off on to j 
a platform on the other side. These are afterwards again examined by 
women, and all the remaining lac separated by hand, and, as far as it may : 
be worth while, used in manufacture. The refuse is bought by natives for 
the manufacture of choories and other articles made of lac. Tiie sticks are I 
used for fuel in the fyrnace of the steam-engine. 

“ The lac is now placed in a horizontal cylinder furnished internally with : 
arms, arranged on a bar passing through the cylinder from end to end. 

1 hese arms are worked bv steam power, and their action, combined with I 
water with which the cylinder is filled, breaks up the lac into very small 1 
pieces, and separates the colouring matter which forms lac-dye. Lime is 
frequently employed to assist in the precipitation of the dy e when the water - 
is not naturally impregnated with lime. In the liquid thus obtained the lac 1 
is left to soak for twenly-four hours in a large vat, the liquid being then | 
drawn off, by the removal of plugs, into a vat on a lower level, and there • 
left to settle in the same way as indigo, the colouring matter being precipi- \ 
lated to the bottom. The clear water at top is drawn off, and the sediment, 
alter having- been passed through a strainer, much of the same nature as ! 
that used by paper-makers for the straining of pulp, is finally allowed to i 
settle and consolidate, when it is pressed in frames into cakes, which arc 1 
afterwards dried in the sun. These cakes are the lac-dyc of commerce. 

“ The lac, now called ‘seed-lac/ after maceration, is thoroughly melted i 
in a close vessel heated by steam, and thence conducted into open* shallow 
troughs, also heated by steam, where the melting continues. Some resin i 
is here mixed with the lac, to act as a dux and to prevent the lac from : 
burning and adhering to the vessel. The resin, which is probably useful! 
for this purpose, flies off, at least in great pari, during the process of 1 
ebullition. But I may remark here that great complaints have been made 1 
in Calcutta of the adulteration of shell-lac with resin by some unscrupulous ! 
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native manufacturers. Undoubtedly the high prices offered in 1874 en¬ 
couraged adulteration! It is said that what was then offered as lac often 
consisted of resin to the extent of 50 and even 60 per cent., and it may be 
that the practice still exists. Lac thus adulterated may be detected by 
its smell when broken. 

w Ranged round the troughs are a series of zinc columns, inclined out¬ 
wards at an angle of 45 0 . These columns are hollow, and being supplied 
by pipes with tepid water, are maintained at a certain temperature. They 
must never become too hot, or the fluid lac would not consolidate; nor 
must they become too cool, for then the lac would harden at once, and 
break up into small fragments which would adhere to the surface of the 
column. A quantity of the melted lac is now taken up by a workman in 
the concavity of a piece of plantain-bark, this being the material best 
adapted to the purpose, and dexterously flung on to one of the columns. 
Here the liquid mass is spread evenly and thinly over the surface by a man 
who makes use, for the purpose, of a leaf of the pine-apple plant or some 
other tough fibrous material. The leaf being held in both hands, its edge 
is drawn over the liquid until the mass is properly spread over the surface 
of the column to the required degree of fineness. It begins to consolidate 
at once, and becomes of a pliable, leathery texture. As soon as the lac is 
thoroughly consolidated it is taken off by a workman, while still so hot that 
it would burn the fingers of any person not accustomed to the work, a 
considerable section of the upper portion of the sheet of lac being torn off, 
because it is thicker there than in the rest of the sheet, and thrown back 
into the trough to be melted again. The sheet is placed on a rod held in 
readiness by a woman, each extremity of the sheet hanging down like a 
towel on a rack, and the whole is hung up to dry in a large drying-shed, 
the rods supporting the lac being ranged on supports running across the 
shed from side to side, just like a tobacco drying-house. The next day it 
is fit for despatch, and it is then packed in boxes and sent away. 

“ The points in which Messrs. Angelo’s machinery differs from the ordi¬ 
nary processes are— (1) the triple system of rollers and sieves, and the end¬ 
less chain of receivers; (2) the strainer for lac-dye, which is made of metal; 
<3) the system of melting the seed-lac by the action of steam ; and (4) the 
hollow ’zinc columns with the arrangement for keeping them at an equable 
temperature. The natives use stems of plantain-trees, which do noc last of 
course for more than a day, and the European improvement of porcelain 
and stone columns is inferior to Mr. Angelo’s invention. This factory 
turns out on an average 100 maunds of shell-lac a day, from 200 maunds 
of stiek-lac, for six months in the year, working from October to April; 
and with a sufficiency of raw material it could turn out 150 maunds a day 
during the whole year.” 

USES. 

Dye.—For a description of lac-dye, the reader is referred to Volume II., 
412. In addition to the information there detailed the following account of 
its utilisation as a cosmetic in India may be quoted from McCann “ Lac- 
dye seems to be employed in various parts of Bengal by native women as a 
c- mctic for dyeing the soles of the feet and the palms of the hands or 
tips of the fingers, taking the place of mehndi or henna (Lawsonia alba) 
which is almost universally employed for that purpose. To prepare this 
cosmetic pieces of stick-lac are bruised in water, and cakes made either of 
cotton (Murshiddbdd) or of the similar floss covering the'seeds of the 
mudar (Calotropis gigantea) are steeped in the water so that the fibres 
may attract the dye. These are the cakes used as cosmetics, either by 
wetting them on the hands and feet, or else by soaking them in water, 
and applying the water to the skin. The cakes are called alia .” 
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Medicine.—A decoction of sheli-lac is much used in Hindu medicine for ! 
preparing several medicinal oils, such as Lakshddi tat la , Chandanddi taila, 1 
Angarakaiaila, &c.(U. C. Dutt). Honigberger states- that the substance ' 
was officinal at Lahore during the Sikh rule, being used in enlargement ! 
of the liver, dropsy, ulcers, &c., and also, in the form of a varnish, as an j 
application to wounds. 

Domestic, &c.—Lac is largely used in India for the manufacture of I 
bracelets ( churis ), rings, beads, and other- trinkets worn as ornaments bv 1 
women of the poorer classes, and also in the production of turned woocf- I 
lacquer work. It appears to have been employed from very remote times for ! 
the latter purpose, perhaps the earliest description of the process being that of | 
Linschoten in the sixteenth century, who, in describing the lac of Pegu, wrote • 
as follows :—“ Being refined and cleansed they make it ” (the lac) “of all the | 
colours of India. Then they dresse their bedsteds withall, that is to say, 1 
m turning of the woode, they take a peece of lac of what colour they will, ; 
and as they turne it, when it commeth to his fashion, they spread the lac ! 
upon the whole peece of woode which presently, with the heat of the turn¬ 
ing (melteth the waxe, so that it entereth into the crestes. See.), cleaveth I 
unto it'about the thickness of a man’s naile : they then burnish it (over) with 
a broad straw or dry rushes so (cunningly) that all the woode is covered I 
withall, and it shincth like glasse, most pleasant to behold, and continueth | 
as long as the woode being well looked unto. In this sorte they cover all 1 
kinds of household stuffe in India, as bedsteddes, chaires, stooles, &c., | 
and all their turned wood-work, which is wonderful common and much j 
used throughout all India.” This description agrees almost exactly with , 
the process now commonly employed, excepting that, instead of the grass 1 
and rushes referred to as used ior polishing, a dry palm leaf stalk, cut \ 
chisel-wise, and an oiled piece of rough muslin, are generally substituted. 
Lac-turnery of this description reaches a high development in certain parts ! 
of the Panjab and Sind, perhaps the most esteemed being thai of Pak j 
Pattan in the Montgomery district. The following description of the I 
method employed may be quoted from a note by Mr. Kipling“ The 1 
most notable industry of the Montgomery district is the lac-turnerv of Pak, 
Pattdn. There are several families who send out a variety of toys, boxes 
spring wheels, charpoy legs, &c., to all parts of the Panjab. The wood 
used is chiefly bhdn , locally obhan (Populus euphratica) —the black or 
Lombardy poplar,—a soft, light, easily worked wood, containing no resin, j 
and not liable to the attacks of insects, all of which are essential points. 
Nothing could be simpler in principle than the craft of the Kharadi 
(lacquer-worker), while his lathe is a perfect example of the many Indi in 
contrivances which produce wonderful results with the most elementary and 1 
apparently inadequate means. The varnish which is produced bv pressing j 
what is virtually a stick of coloured sealing-wax, against a rapidly revolving ! 
wooden object, has been found by the experience of generations to resist ! 
damp, dust, and excessive heat and dryness, better than any known paint, I 
and it is employed for all articles of domestic use which can be turned or, ’ 
the lathe. If this fine coating could be as cheaply applied to flat surfaces it 
would be of immense use. But this essentially simple art is capable of infi¬ 
nite variations. Though there are few towns in which it is not wrought in 
some fashion, there are some which, like Pak Pattan, enjoy a special repu¬ 
tation. I he work from this town, though strongly resembling that of Sind, 
with which province the south-west of the Panjab has some noticeable affi¬ 
nities, may be recognised by the use of a rich, mottled or purple, alterna¬ 
ting with bands of black, on which delicate floral borders and designs 
appear to be painted in red and green. This ornament is, however, produced J 
in a manner analogous to the Sgraffito of Italian architectural decoration . 1 
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Coats of different colours are super-imposed on the surface, and the pattern 
is produced by scratching through these with a sharp stylus. Thus a red 
flower is made by scratching through the black and green films; for the 
leaves the black only is cut away exposing the green; and for a white line 
all these are cut through to the white wood. This is obviously work requir¬ 
ing great delicacy of hand and long practice. The articles made at Pak 
Pattan, besides objects for native use, are tea-poys, toys, flower-stands, 
plateaux, chessmen, work-boxes, &c. The workmen are Muhammadans.” 

Work of a similar nature but less pleasing, owing to the brilliancy of the 
aniline colours which of late years have been largely employed to colour the 
lac, is made in the Hoshiarpur district. In the work of the same dis¬ 
trict transparent lac colour is also used, being applied over a ground of tin 
foil. Lines are then scratched in the layer, and filled in with lac of another 
colour. Various coloured lac.is also considerably employed for colouring 
metal work. 

The lac-ware of India is thus entirely different from the true lacquer 
of Japan, which is made by applying a varnish made of the sap of Rhus 
vernicifera, to the article on which, the reader is referred for a description 
of true lacquer-ware, and the possibility of its manufacture in India. 

Lac is also u cd as a varnish-in India, for which purpose the dye is 
generally left in the resin to secure a deep colour. In Burma it is employed 
to fix the blades of knives and similar instruments in their handles. In 
Bombay and elsewhere it is employed in manufacturing grindstones, for 
which purpose it is mixed, after being ground, with fine river sand in the 
proportion of one of the former to three of the latter, and moulded to the 
aesired form. 

In Europe lac is chiefly used in the preparation of varnishes, and by 
hatters, who stiffen the silk hats in common use by an application of a 
mixture of shell*lac, sandarach, mastic, and other resins, dissolved in alco¬ 
hol or naphtha. It is also largely employed in the manufacture of sealing- 
wax, which is prepared from a mixture of shell lac, Venice turpentine, colo¬ 
phony, and colouring matter. Lac is also used for making lithographic 
ink, and in the manufacture of the pigment “ lake,” which last utilisation 
Mr. O’Conor recommends to the consideration of manufacturers of lac- 
dyc in India. Lacquer, prepared for giving a golden colour to brass and 
other metals, at the same time preserving their lustre, is made by add¬ 
ing gamboge, saffron, or some other transparent yellow, to an alcoholic 
solution of shell-lac. 

Trade.—L ac.—A consideration of the foreign trade in lar—shell, button, 
stick, and other kinds, not including lac-dye—shews that while the quantity 
exported during the last ten years has on the whole increased, the price of 
the article, and the consequent relative value of the total exports has con¬ 
siderably decreased. During the ten years ending 1875-76 the quantity in¬ 
creased more than 120 per cent. The last year of that decade shewed a spe¬ 
cial increase, the total exported being 92,015cwt, value £72,91,751. In the 
five years ending 1883-84 the average total export was 99,723 cwt., value 
1^57,4.3,415, while during the five years ending i 83 S- 3 q it amounted to 
139*263 cwt., value {£52,08,973. The average value of 1 cwt. of lac has thus 
fallen from R78 in 1875-76 to R37 in 1888-39. F° r many years shell and 
button-lac were subject to an export duty, wlrch, however, was remitted, 
together with that on most other articles of "merchandise, in February 1880. 
Lac is exported chiefly in the form of shell-lac, and, to a smaller extent, as 
button-in. The unmanufactured form, stick-lac, is exported only to a very 
small extent. 

The countries which constitute the principal markets for lac are the 
United Kingdom and the United States; smallei quantities are also import- 
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~st^s SettTementr^^Aurt^Belgium, China, the 
from Bengal. ’ ^ ^ Holland. Nearly the whole quantity goes 

M rV^! 7 s *££ ending i88 3: 8 .4 a " average of 1,64, cwt. of lac, 

years endmff i88&n h thl im P? rted fro "> foreign countries ; in the four 
ij 1en “ ,n g 1888-89 the amount increased to 2 101 rut va1.. P » <n s n 5 

*,«*« to, 

The inland trade in hr for , nlanu ^ a . ctured lnto shell-lac and re-exported, 
cuttarevived,, f the year ts valued at ,ot lakhs of rupees Cal- 

vincesandOudl/and ™ t-nT f Ben gal. 32 lakhs from the North-West Pro- 

exSortat' 0 Pr0d d U ' Ce ° f {1 ? e C^tra? 1 PrS*. ^he^njdb!'aSdlSSh'to 

c p si.., Td&uss&ttssr* Ben£ai b Ca,c “ m 

ant and'nr Y ofimW^l XP K 0r J tr f a , de in this ? ub ^nce was once a very import- 

*«*» *«r - 

t ie market value has been for the better sorts barely half the price of shell 
ac while the inferior kinds are hardly saleable at any price^ Lac dye n 
fact ,s now of very minor importance, both in the eyes of manufacturers and 
shippers as compared with shell-lac. It has always had compedtors in 

comed y htm dnhh^’Tr Iate 'V he competition of mineral dyes has be- 
come very formidable. These aniline dyes are produced so cheanlv nmi 

ate worked so easily, that they threaten to supetsede the use of most veee- 

Ioni e r dye ^ and U u 1S pr0 .j able . that the prospects of Indian dyes will before 
long require much consideration from the State and all interested in them 
When m 1871 a tariff value of R45 per cwt. was placed on lac-dve the 
article occupied a place relativdy to shell-lac which ft no longer occupied 
and to which it will probably never again attain. The tariff valuation was 
far above the real value of the inferior kinds, and the duty therefore pressed 
heavily on them, representing indeed a real levy of six times 4 n^ en and 

s n S;nn ak ; ng the f S ?J aC - ts imo consideration,'and haung regard to the 
small importance of the revenue derived from the duty (about R2S 000 a 
year on the average) the Government of India, by Notification dated 2~th 
November .874, removed lac-dve altogether from t L list of duff ble exports 
rile remission of duty has no doubt so far been a relief to manufacturers 
but '* bas not had an y substantial effect in reviving the trade.” 

At the present time lac-dye is manufactured only because it is a necee- 
fnK,f y ; pr f UCt ln tne pre P ara,i ? n 3b ell-lac, but being almost unsaleable 
oo o ^’v' 1 ,s an ex P° rl of ver >' Uttle value. During the five vears endW 

S’five y^rrwd^w-?8 P 88 rt 8^b 6,010 CWt ” va i«eil,oi,8o 3 , 5 while in the 
ROd r-\ y ?n 188-sf thl 8 w^’ he averr -. ;, c export was only 684 cwt., value 
K Tt ln the total quantity was onlv 279 cwt., in 1888-80 1 

LACTUCA, Linn.; Gen. PI., VII., 

Irom the imiky juice contained in the stems and leaves &c derived 
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Lactuca remotiflora, DC.; FI. Sr. hid., III., 403; Composite. 

Syn —Lactuca Schtmperi, Jaub. &Spach.; Brachvkamphus sonchi- 
folius, DC.; Cacalia sonchifolia, Wall. 

Vern. — Undira-cha-kan (“ rat’s ear”), M.ir. ; Taraxaco, Portug. in Goa. 
References. — Dab. & Gibs., Bomb. FI., 132; Dymock, Mat. Med. W. 
Ind ., 2nd Ed., 462. , ( 

Habitat.— A small delicate herb, native of Banda and Sind; distributed 
to Arabia. . 

Medicine.— -The. whole plant is used at Goa as a substitute for 1 araxa- 
cuin (Dymock). 

L. Scariola, Linn., FI. Br. Ind., III., 404. 


The Lettuce. 

Var. sativa. —Syn.—Lactuca sativa, Linn. ; L. bracteata and sativa. 
Wall. 


Vera. — Kdhu, salad, khas, HfND.; Salad, kdhu, BENG. ; Kdhu , Pb. ; Kdhd, 
Sind; Shalldttu, Tam.; Kdvu , Tel.; Salada, Sing.; Khas, Arab.; 
Kdhu, Pers. 

References — Roxb., .FI, Ind ., Ed C.B.C., 593; Stewart, Pb. PL, 127 7 
t)C., Origin Cult. PI ., 9$ ; Mason, Burma & Its People, 473, 789; Aitchi - 
son, Bot. Afgh. Del. Comm, in Trans. Linn. Soc., III., Pt. /., <VJ; Ainslie, 
Mat. Ind., /., xxiii; O'Shaughnessy, Beng. Di.pens., 406; Mood ten 
Sheri y. Sapp. Pharm. l id., 167 ; Dymock, Mat. Med. W. Ind., 2nd lid., 
459 ; Fliick. & Hanb ., Pharmacog., 396 ; Bent. & Trim., Med. PL, 161; 
S. Arjun , Bomb. Drugs, 79 ; Murray, PI. and Drugs, Sind , 187 ; Irvine, 
Mat. Med. Patna, 57', 114 ; Baden Powell, Pb. Pr.,355 ; Atkinson, Him. 
Dist., 703; Ec. Prod. N.-W. P., Pt. V., 18 ; Lisboa, U. PI. Bomb., 163 ; 
Birduood, Bomb. Pr.,49 ; Cooke, Oils and Oilseeds , 51; Spons* Encyclop., 
1414; Smith, Die., 243; Kew Reports, 88; Gazetteers:—Mysore and 
Coorg, 1 ., 62; Bombay, VIII., 184 ; N.-W. P., I., 82. 

Habitat.—A large, somewhat prickly herb of the Western Himdlaya 
from Marri to Kuna war, at altitudes of 6,000 to 11,000 feet, found also'in 
Western Tibet, at altitudes of 9,000 to 12,000 feet; distributed to Siberia 
and westwards to the British Isles and the Canaries. Var. sativa (the 
common garden lettuce) is more succulent, much smaller and quite smooth, 
and is cultivated throughout India, as a cold season garden vegetable. 
The economic information given in this article deals entirely with the cul¬ 
tivated variety. 

Oil.—The seeds yield a clear, sweet, transparent oil, a sample of 
which from Lahore was shown at the Panjab Exhibition in 1864. No 
definite information appears to exist regarding its method of preparation, 
cost, or probable economic value. 

Medicine.—The lettuce has always been held in high estimation in the 
East on account of its cooling and refreshing properties. “The seeds are 
ore of the foul lesser cold seeds of old writers, and as such still retain their 
position in the Materia Medica of the East. Mir Muhammad Hussain, in 
his Makhsan, mentions several kinds of lettuce, and also lettuce opium, 
but lie acknowledges the superiority of the lettuces raised from English 
seed in India over that of Persia, and enlarges upon the cooling and puri¬ 
fying action of the herb upon the blood.” (Dymock). The plant appears, 
however, to be unknown to Hindu medicine. To the ancient Greeks and 
other European nations, the soporific action of the plant ($p,lda^ of the 
Greeks) was well known. Lactucarium, the concrete juice obtained by 
incision and spontaneous evaporation of the juice, is officinal in the United 
States Dispensatory, but though formerly recognised in the London, Edin¬ 
burgh, and Dublin Pharmacopoeias, it is no longer officinal in the Pharma* 
copoeia of the United Kingdom, nor in that of India. In these publications 
its place is supplied by the inspi c sated juice of Lactuca viiosa, Linn. In 
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Action and Uses of Lactucarium. (*7. Murray .) 


addition to these two sources, Lactucarium may also be obtained from L 
a native of the Caucasus, now cultivated in Auvergne for 

Composition—L actucarium is a mixture of various 
SU St ^ n , C f’ '°S ether ) vltb ^ to 10 per cent, of inorganic matter, 
but does n°oTmplr y TK en VP , b y an .V solvent, and when heated softens, 
InrtfaS r°j ? , t- - 1 lie Pt'ncipal constituents are lactucon or lactucerm, 
lactiicin, and lactiictc and. Lactucon when pure occurs in the form of 
V 0 l ° l ' , .' f r is f , need ' es > Vjiich are without odour or taste, neutral, and insoluble 

a a r t ; h ° U ?’\'' ea t ,y S ° Ub * 1,1 . n,c ? ho1 or etber - It resembles mannite, 
a peculiar variety of sugar contained in manna (see Vot. Ill, 442), and 
analogous to euphoibon, echicerm, taraxacerin, and cvnanchol. 
Latucm forms white pearly scales, readily soluble in acetic aci'd, insolu- 

‘J. n V, and with a strongly bitter taste.. Lactucic acid when first 
obtained is a light yellow, amorphous mass, but after standing for some 
time, it assumes a crystalline appearance. 

Action and Uses.-L actucarium appears to be a mild hypnotic, 
wnich, however, owing to its extreme uncertainty, is now very rarely pre¬ 
scribed. It may be administered in doses of from two to ten grains as 
a m,id soporific in cases not suited for the exhibition of opium*. I* has 
the reputation of being sedative, anodvne, purgative, diuretic, diaphoretic, 
and antispasmodic, and useful in the treatment of phthisis, bronchitis, 
asthma, and pertussis. Most of these properties, however, are probably 
imaginary, since numerous experiments have failed to show that lactu¬ 
carium possesses more than very slight sedative properties, if, indeed, it is 
not absolutely inert. The anodyne property probabiy exists more largely 
in the wild than in the cultivated lettuce. 5 w 

Special Opinions.--* “ The seeds are given boiled, or made into a 
contectmn in cases of bronchilis, especially chronic ones” (Surgeon-Mai or 
6 . W. Caltnrop , M.D., Aforar). “Lettuce poultice acts as a soothing 
application to painful and writable ulcers” (S. M. Shircoro , Civil Surgeon, 
Alursheddbdd ). 6 

Food.—The lettuce appears to have been employed .for food from very 
remote times; indeed, Herodotus informs us that it was served at the 
^bles of Persian Kings more than 400 years before the Christian Era. 
l his be.ng the case it is somewhat remarkable, that all knowledge of its 
cultivation for food appears to have died out in India, until, comparatively I 
recently, when it was re-introduced by Europeans. At the present time I 
it is largely grown all over the country, from October to February as a 
cold season crop, but is rarely if ever eaten by the Natives, being culti- 1 
\cued almost entirely for the European population. 

Lactuca tatarica, C\ A. Meyer , var. tibetica, Clarke; Fl. Br. Jttd .. 

Verq.— Kluhve, Ladak. 

References.—cijrte. Comp. VW., 267 ; Stewart, PI. PL, 128; Atki'tson, 
aim. Lhst ., 312. 

Habitat. - A common herb in Western Tibet, at altitudes of 12,000 
feet; distributed 10 Cciur il Asia and Siberia. 

produ^b^effe^'>(& n a ^ brWSed by she£ P’ but is at times to 
L. virosa, Linn. 

Ti:f. Strong-scented Lettuce. 

This specie- is a native of Europe, imporied into India for the prepar- 
at ion of the extract, which is officinal in the Pharmacopoeia. Its properties 
are similar to those already detailed under Lactucarium, in the description 
of L. Scanola, but as the latter is frequently prepared from the cultivated 
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The Bottle Gourd. 
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and more inert variety, sativa, the extract from L. virosa, is, perhaps, more 
constant in its properties, and consequently more trustworthy. 

LAGENARIA, Ser.; Gen . PI, J., 823. 

Lagenaria vulgaris, Seringe ; FI. Br . Ind.,11 ., 613; Wight , 111., 

& , [/. 103 ; CuCURBITACEiE. 

Syn.—LAGENARIA vittata, HisPiDA, and idolatrica, Seringe; Cucur- 
BITA LAGENARIA, Linn. 

Vern.—Cultivated iorm — Kaddu, al-kaddu , gol kaddu, lauki, l auk a, Idu , 
kashiphal , mithi tumbi, wild form — tumri.tita l.iu, Hind.; cultivated 
iorm — Kodu, Idu, wild iozm=*tikta Idu, Beng.; Kadu, Santal ; Me-kurt, 
N\g*; Boga lao , Assam; Phusi , konkra, Nepal; Kaddu, lau, lauki, 
N.-W. P.; cultivated form **Kauka, wild form =*tumri, Kumaon; Gol - 
kaddu, BijnoR; cilava, Sanak ; Keddu, kabuli kaddu , gol-kaddu, lauki, 
tumbn, Pb.; Kaddu, irdo, hurrea-kadu, Sind ; Kadu bhopala, dudhya, 
bhopla bija , Mar.; Tumadd, Guz.; Soriai-kai,shora-kai, 1 am. 
nuga, dnapa chettu, nildnuga, ald-buvu, dnuga kaya , dnapa kaya, sora 
kayo, giibbakaya, Tf.l.; Bclja-schora, Malay.; Bu-sm-swai, Bur.m.; 
Diya-laba, Sing. ; cultivated (orm=*Aldbu f wild iovm—katutumbi, bANS.; 
Kaddd, Pers. 

References.— Roxb., FI. Ind., Ed. C.B. C., 700 ; Kurz in Jour. AsSoc., if77, 
Vt. it, too ; Stewart, Pb. PL, 98 ; DC., Origin Cult. PL, 245—249 ; Elliot, 
Flora Andhr., 13 , 75, To, 37, 63, lo3, i3i ; Mason, Burma and Its People, 
470, 7 j 7 ; O’Shaughnessy, Beng. Dispcns., 343 ; U. C.Dult, Mat. Med. 
Hind., 290, 304; Dytnock, Mat. Med.W. hid., 2nd Ed.,,349; S-Arjuu, 
Bomb. Drugs , 59, 203; Med. Top. Ajm., 142; Baden Powell, Pb. Pr., 
347; Atkinson, Him. Dixt., 700J Econom. Prod., N.-W.P., 11. V.,5 ; 
Duthie & Fuller, Field and Garden Crops, II., 48, fh 
boa, U . PL Bomb., 158, 265 ; Stocks, Note on Stud; Balfour, Cyclop., 11., 
652; Kew Reports, 70 ; Indian Forester, IX.,202; Agn.-Hort. Soc. of Ind , 
transactions, /., 41 ; HI., 196; IV., 104; Vll.,64, 66 ; Journals (Old 
Scries), 1V., 202 ; VII ., 69 ; IX., Sel., 58 ; A 3; Mil., Set., 52, $3 'yfazeD 
teers :—Mysore and Coorg, l.,6i ; Bombay , l .,■*9 * { Orissa, II., t8o / A.- 
IV. p., /., 81 ; IV., Ixxii; Settlement Reps. :-N.-W. P., Kumaon sxpp.. 

Habitat.—A climbing plant found wild in India, the Moluccas, and 
Abyssinia; extensively cultivated in America, Australia, and China, and 
many parts of India. The fruit assumes many different forms, the re¬ 
sult of cultivation. Perhaps the most remarkable of these are the pil- 
errinv’s gourd (in the form of a bottle), the long-necked gourd, the trumpet 
Sourd (shapes which are indicated by their names), and the calabash, which 
is generally large, rounded, and devoid of a neck. The bottle gourd some¬ 
times reaches as much as 6 feet in length. The flesh of the cultivated 
forms differs from that of the wild, the former being sweet and edible, the 
latter bitter, unpalatable, and sometimes even purgative. The species may, 
notwithstanding the number of its forms, be popularly recognised by its 
white flowers, and of the hardness the outer rind of the fruit. 

Cultivation.—As already stated, this gourd is largely cultivated through¬ 
out India. The following information regarding the best methods, given 
by Mr, Gollan in the Indian Forester, IX., 202 , may, however, be quoted 
as generally applicable:— r . 

“ It can be so^n as early as February and as late as July. However,,lor 
rainy seas -n use, two sowings should be made, the first in Apr and the 
second in June. The first sowing will be'ready for use in ™ b t?!? t PXf 
of the rains. The second will come in about the middle, and keep up the 
supply until the cold season. It can be sown in nurseries and transplanted, 
or sown at once where intended to be grown. I he latter mo e.is p * - 
able, but if an empty plot be not available when the sowing season‘ ^rives, 
it is better to adopt the first named than let the sowing seasoin1 slip 1“ 
succeeds best in heavily manured sandy soil, but will thrive o c > 
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in cany. When sown or transplanted, the seeds or plants should be inserted 
m patches 6 feet apart. No supports are required, as it prefers to trail 
along the ground. It should be weeded when necessary, until the notchr-e 
interlace and cover the ground. Afterwards it will not require to be touch¬ 
ed, as the dense network of branches will keep down the weeds.” 
t ,. ,‘? n e ^f nl P ,e ° f the extent to which this gourd is cultivated all over 

India, the : following ’ figures relating to the area under kaddu in certain dis¬ 
tricts of the North-West Provinces, during the rainy season of 18S0, may 
be given on the authority of Messrs. Duthie & Fuller: -« Allahabad, 202 
Pdnnr *®eenit, 140} Mainpun, 76} Shajahanpur, 61; Bjjlandshahr, 54; 
B ‘jnor, 37 J Jalaun, 28; giving a total m these districts of 508 acres 
,, O' 1 -— 1 he sr ED s y,eld a clear limpid oil, similar to that derived from 
the seeds of the cucumber. Beyond the fact that it is employed medicinally 
in certain localities, nothing is known of its properties. 

Medicine.—The seeds were originally one of the four cold cucurbitace- 
ous seeds of the ancients, but pumpkin seeds are now generally substituted 
for them ( Dymock ). 1 hey are, however, still considered cooling and are 

given internally as a remedy for headache. The oil above described is 
also employed for headache, being applied externally. The puLr of the 
wild form tumn is purgative, sometimes excessively so. Thus Lindley 
states that certain sailors were poisoned by beer which had been standing in 
a hollowed bottle gourd, the symptoms produced being similar to those at¬ 
tending cholera. It is said to be largely used, by native farriers in the 
1 anjab, as a purgative for horses. The pulp of the cultivated forms is 
occasionally employed as an adjunct to purgatives, and is also considered 
cool, diuretic, antibilious, useful in coughs-, and an antidote to certain poisons. 
It is applied externally as a poultice, and as a cooling application to the 
Shaved head in delirium. The leaves are purgative, and are recom¬ 
mended by Hindu physicians to be taken : n the form of decoction for 
jaundice. 

Special Opinion. § “ The juice of the leaf is given for ch.ldren's 
diarrhoea” ( V. Ummegudtcn, Mettapolliam, Madras) 

Food.—The cultivated forms are eaten both by Europeans and Natives, 
m the former the fruit is boiled when young and used as vegetable marrow. 
Firminger says that “ cut up into slices in the manner of French Beans, it 
aitords a palatable, but rather insipid dish about the beginning of the cold 
cason. by the latter it is sliced and cooked in curry, or the pulp is eaten 
v. ith vinegar, or mixed with rice. If hung in a free current of air it will 
keep well for three or four months, a property which ought to render it of 
value as a vegetable for sea-voyages. The young shoots and leaves 
are in India also eaten by all classes. 

Domestic and Sacred.-—! he dried shell of the fruit of the bottle-shaped 
gourd is used as a bottle for water, and by the Nagas for holding their eu, 
or beer. 1 he small wild form fumri is used for making the stringed in- 
strument, srtar, and the wind instrument called bin. The latter, aiMnstru- 
ment principally used by snake-charmers, consists of a double flageolet, 
fitted to a hollow and narrow-necked gourd 

In the Deccan and other localities the hollowed-out gourd is used as a 

a a V ° rS * f v“ r ,° r fi , VU be,n £ considered sufficient to support 

a man with a burden on his head, ^ 

LAGERSTRCEMIA, Linn.; Gen. PL, /., 

A genus of trees or shrubs which belongs to the Natunl Order Lythrace* 
and comprises iS species, natives of South-east Asia, extendi.,- to Australia 
Burm.i IS the centre el the genus. All the species are highly o, rumental, and 
may be eithei propagated by seed, or by cuttings in garden soil. 
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Lagerstrcemia Fios-Reginae, liCtz.; FI. Br. Ind., 11 ., 577 ; 

[ Wight, Ic., t. 413 ; LvTHRACEiE. 

Syn.—L. Regin/E, Poxb.; L. macrocarpa, Wall.; Adambea glabra. 
La ink. 

Var angusta, Wall. 

Vem.— Arjuna, jarul, Hind;; Jarul, Beng.; Gara saikre, Kol. ; Sekra, 
S ANTAL ; Ajhar, jarul, Assam; Bolashati , Garo. ; Taman , bondara- 
Bomb.; Bondara, mota-bondara , Konkan; Taman, tamana,mot a bon, 
dara. Mar.; Kadali, Tam.; Lhennangi, 1 el. ; Challd, holeddsal, mar - 
uva, Kan. ; Adamboe, Malay. ; ' yengma, konc-pyinma. pyimna, Burm.; 
Kama ung, Magh.j Murute , muruta-gass, Sing.; Arjuna, Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C., 404 / Brandis , For. Fl.,240; 
Kv.ru, For. FI. Burm., 1 ., 524 ; Beddome , FI. Sylv., t. 29; Gamble, Man. 
Timb., 202. 203 ; Dais. & Gibs., Bomb. FI., 98; Mason. Burma and Its 
People, 406, 537 , 538 , 758 ; Elliot, Flora Andh., 36 ; Works of Sir W. 
Jones, V., 147 ; Lisboa, U. PL Bomb., So; Bird-wood, r Bomb. Pr ., 33 o; 
Smith, Die., 55 / Kew Pc ports, 69 ; Ind. For. 112, 363 ; II., 19; IIP, 
23; IV., .17 , JOI ; V., 190, 497 ; VII., 42, 196; VIII., 387 , 402 4*4 ; 

358 ; X., 33 , 134 . , 532 ; XI , 258, 288 , 320 , 321 , 374. 075 ; Xf/;’* 2 ?' 

553 ; XIV., 119, 339; Agri.-Hort. Soc. of Ind., Journals, {OldSenes) 
IV., 128.134, 208; VI., 41; VIII., Scl., 177; IX., 252, 423; XI., 446 ; 
XIII. , 336 ; Gazetteers-.—Mysore and Coorg, I., 47 * 61; Bombay, A 111., 
24; XV., 37. 

Habitat. —A large deciduous tree of Eastern Bengal, Assam, Burma, 
and the West Coast, extending north to Ratnagiri; cultivated as far north 
as Lahore. 

Resin—“ Exudes a resin ” {Kurts). 

Medicine.— The root is prescribed as an astringent. * Its^ root, bark, 
leaves, and flowers are used medicinally by the Natives” {Beddome). 
The Rev. J. Long, in an article on the Indigenous Plants of Bengal, states 
that the seeds are narcotic, the bark and leaves purgative {Jour. Agri- 
Hart. Soc. of Ind. ( Old Series), IX., 423 )- Dr. Thomson reports, that the 
fruit of the Pyenma is used in the Andamans as a local application for 
aphthae of the mouth {Jour. Agri.-Hort. Soc. of Ind. (Old Series), XL, 446). 

Special Opinion.—§ “The bark of this and of L. indica, Linn, is 
considered stimulant and febrifuge” ( Surgeon-Major W. D. Stewart , 

LU Structure of the Wood.Shining, light red, hard; annual rings 
marked by a belt of large pores, weight about 4oIb per cubic loot. This 
is the most valuable timber of Sylhet, Cachar, and Chittagong, and in Bur¬ 
ma the next in value after teak. It is used in ship-building, and for boats 
and canoes, all kinds of construction, timbei ‘and carts. The Ordnance De¬ 
partment use it for many parts of their gun-carriages. In South India it is 
used for building, and in Ceylon for casks v {Gamble). Beddome states 
(hat it is very durable under water, though it soon decays under ground, 
also that, in his time, it was employed at the Madras Gun-carriage manu¬ 
factory for light and heavy field checks, felloes and cart naves, framing and 
boards of wagons, limbeis, ammunition box boards, and platform carts. 

At a conference held on Timbers, at the Colonial and Indian Exhibition 
in 1886, it was recommended to carriage-makers in England, and the 
suofrrestion offered that it might be exported from Calcutta, Chittagong, 
Rangoon, and Madras. The chief supply comes from the forests of Assam 
and Cachar, and the timber would, th- refore, be procurable most readily 
from Calcutta. 

L. hypoleuca, Kurz.; FI. Br. Ind , //., S 77 - 

Vem. — Pymmah, Burm. ; Pdbdd, And. . ^ 

References.— Kurz, For. FL , /., 523 ; In Jour. Soc., 1*72, Ft. I « v * 
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LAGERSTRCEMIA 

parviflora. 


Habitat. -A tall tree of the Andaman Islands* attaining a height of 60 
to 70 feet. & 6 

Structure of the Wood.—Greyish-brown, narrow-streaked, close-grained 
and heavy weighing 35 to 45 Ib per cubic foot. It is largely used in the 
Andamans for building, shingles, and for constructive work generally. 

Lagerstrcemia indica, Linn . ; FL Br . Ind., II., W/., 111 ., /. 86. 

Syn. Lagerstrcemia elegans, Wall..; Velaga globosa, Gcertn. 
Ve S?^Tu ? Ski ielinga ~ china > Hknd -> Beng.; Dhdyti, Bomb. ; Telanga- 

Kd&exices.—Roxb.t FL Ind. t Ed. C.B.C., 464; Kurz, For. FI., 52// 
Mason, Burma and its People, 407 ; Indian Forester :—V., 79—81 ; VI., 
*25 t v HI., 3 o 3 , 438 ; Gazetteers :— Mysore and Coorg, I., 61 ; Bombay, 
lL ' /If I Agri-Hdrt. Soc. of Ind. Journals 
_ . 356 ; II ., 208 ; VI., 41 ; (New Senes), IV., 95 ; VIII., 8. 

Habitat.—A handsome flowering shrub, possibly wild on the Eastern 
boundary of India, largely cultivated in gardens throughout the country 
on account of its beautiful lilac-coloured flowers. 

Lo lanceolata, Beddoinc / FI. Br. Ind., II., jj6 ; Wight, Ic., /. 1 op. 

Syn.— L. MicROCARrA, Wight. 

Hind.; Nana, soh.tia, Mar.; Sokutia, Guz.; 
Bentack, ventcak, I am. ; Bandera nandi, bolundur, Kan. 

Re fe re nccs.—Sronrfw For .FI 240 ; Beddomc, FI. Sylv., t.3o ; Gamble, 
Man limb., 201; Date. & Gibs., Bomb. FL, qS; Lisboa, V. PI. Bomb., 
79 ; Balfour, Cyclop., II., C S 3 ■ Indian Forester in ■ III., 23 , 357 • 

Gazetteers : —- My sore and Coorg, I., 48, 6r ; Bombay, XV., Pi. I., 33 
Manual of the Coimbatore District, 407. 

Habitat.—A large tree met with in the forests of the Malabar coast 
from Bombay to Travancore. 

Structure of the Wood.—Red, moderately hard, straight and elastic, 
weight from 41 to 481b per cubic foot; much used in construction, for 
ship-building, in making coffee cases and furniture, also in the Konkan for 
fish stakes, and firewood. If left exposed in the forest it soon rots and 
is rapidly attacked by white ants. 

L, parviflora, Roxb.; FI. Br. Ltd., II., S 75; Wight, Ic., t. 6g. 

Syn. Lagerstrcemia Fatioa, Bln me ; Fatioa nepaulensis, Wall. 

Var. majuscuIa=L. lanceolata, Bedd. not of Wall. 

Var. benghalensis. 

Vera. Bdkli, kat, dhaurn, lendya , seina, sida , asid. Hind. ; Si da, Beng.; 
Salord, UHtVA; Saikre, Kol.; Sidka, Behar ; Sckrec, Santal; Sida . As¬ 
sam; Border 1, bordengri Nepal; KanhiV, Lepchaj Shida, G.\RO;Shei, 
Banda; Sida, Michij S<Ji, Bijkraggoarh; Sina, uclli, ten':, Gond ; 
Uickercy, Kurku ; Dhc.ura, shej , N.-W. P. ; Bdkli, dhdu, dhaura, Pb.; 
Sahine, Chanda; Lendya, Baitul; Kulia sift, /end*, Bhundaka; 
Tendiya, Seoni\; A ana, bonddra, nandi, belli-nandi, sina, lendi, Mar.; 
Kakria, Gvz .; Chungi, pilugu, Hyderabad ; Katcl.a-catia-mury.m, Tam.; 
Chcnangi, Tel.; Ventaku , cheninge, channangi, banddra, Kan.; Tssla¬ 
bel ai, Burm. 

References.— Roxb . , FL Ind., Ed. C.B.C., 40,; Brandis, For. FL, 239; 
Kurtt, For. FL Burm.. I., 52/; Beddomc, FL Sylv., t. 31, 32 ; Gamble, 
Man. Timb., 200 ; Dah. & Gibs., Bomb. FI, 98; Stewart, Pb. PL, 90 ; 
Re. . A. Campbell, Fc. Prod., Chutia Nagpur, No. 8406 ; Mason, Burma 
and Its People, 407 ; Atkinson, Him. Dist., 3 iO; Lisboa, U. PI. Bomb., 79, 
24S; Liotard, Dyes, 160, 169; McCann, Dyes & 2 \ins, lo ng., 160 , !0q; 
Balfour, Cyclop., II., 653; Kew Reports, 69; For. Ad. Rep., Chutia 
Nagpur, r88$, 6, 3 l ; Agri-Hort. Soc. of India, Journals (Old Series) •— 

1 /nr Z.l m . YJT7 • i A/,—, •- . V *n . VIT r'},. r../j 
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50, 52, 61 ; II., 8; III., 22; N.-W. P., I., 8 1; IV., Ixxii ; Bombay , VII., 
32 , 36 ; XII., 71 ; XIII., 26; XVII., 25; XV III., 49; Settlement Re¬ 
ports, C.P.: — Nimar, 306 ; Seoul, JO; Chindwara, 110 ; Bhundara, IQ; 
Baitul, 127 ; District Manual: — Cuddapah, 285. 

Habitat.—A large deciduous tree met with in the sub-Himalayan tract 
from the Jumna eastwards, also in Oudh, Bengal, Assam, Central and 
South India. Var. majuscula is common on the north-eastern edge of the 
Deccan plateau, in Chutia Nagpury and in Bengal; while var. benghalensis 
occurs in Nepal, Sikkim, Assam, and Burma. 

Gum.—Lisboa writes, 41 The gum which exudes from the bark is said 
to be sweet and edible.” 

Fibre.— Campbell reports that the bark yields a fibre, which is em¬ 
ployed in Chutia Nagpur for the manufacture of ropes. 

Dye and Tan.—The bark, along with that of ashna (Terminalia 
tomentosa), is employed in Midnapur for dyeing skins black (McCann). 
Lisboa states that the bark and leaves are used in Bombay for tan¬ 
ning* and the Rev. A. Campbell reports a similar utilisation of the bark in 
Chutia Nagpur. 

Structure of the Wood.— Very hard, grey or greyish-brown, often with 
a reddish tinge, darker near the centre, weight from 40 to 6oib per cubic 
foot. It is tough, elastic, seasons well, works freely, and is fairly durable. 
Ten sleepers, laid down on the Oudh and Rohilkhand Railway in 1870, 
were reported, on being examined in 1S75, to be quite sound. A number 
of sleepers have also been tried on the Northern Bengal State Railway, but 
the results have not been published. The timber is largely employed for 
ploughs and other agricultural implements, for construction, for boats, 
buggy shafts and axe handles, and is said to yield good charcoal (Gam¬ 
ble ; Beddome, ®c.). 

Domestic.—This tree is one of those on which the tasar silkworm is 
fed. 

Lagerstrcemia tomentosa, Presl.; PI. Br. 2nd11., 378. 

Syn. —L. pubescens. Wall. 

Vern. — Laicya , B u p. m . 

References. — Rurz, For. FI. Bu*m., /., 523 ; Gamble, Man. Timb., 204; 
Indian Forester VIII., 4*4; IX., 216; XI., 23 o ; Gazetteer, Burma, /., 
i 3 o. 

Habitat.—A large deciduous tree of Burma, frequent in Pegu and 
Martaban. 

Resin. — It exudes a red resin ( Kurz ). 

Structure of the Wood.—Grey or greyish-brown, close-grained, moder¬ 
ately hard, weight from 46 to 53 lb per cubic foot; valued for bows and 
spear handles, also used for canoes and cart wheels. 

LAGGERA, Sch.-Bip., Gen. PL, II., 290, 

Laggera aurita, Schultz-Bip.FI. Br. ind., III., 271 ,« Comfositac. 

Syn.—B lum fa aurita, DC.; B. guineensis, DC. /Conyza aurita, Linn. 

References — Roxb., FI. Ind., Ed. C.B.C., 602; Moodeen Sheriff, Suppl., 
Pharm. Ind., 73. 

Habitat.—A common herbaceous weed in waste places from the Panjdb 
and Sind to Chittagong, Burma, and South India. 

Medicine.—The whole plant has an odour of turpentine but does not 
appear to have any known economic property. Of late years, however, 
it has been confused with some other compositous plant of medicinal value, 
regarding which the following remarks by Dr. G. Watt in the Calcutta Ex¬ 
hibition Catalogue may be quoted : “ Moodeen Sheriff has, in his Sup¬ 
plement to the Pharmacopoeia Indica, gone into a long discussion as to tne 
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correct scientific name of the kahrondd (Hind.) or kamdftiUs (Arab.). He 
describes the flowers as white and about the size of a large pea. This pre¬ 
cludes it from being Blumea aurita, DC which has pink flowers. The 
colour of the capitula of this great natural order is a character of much 
more importance than almost in any other family, and we are therefore 
almost justified in saying that the white-flowered plant alluded to cannot 
be either a Blumea or a Laggera.” 


MEDICINE. 


LALLEMANTIA, Fisch. et 3 fey. ; Gen. Pi . , //., 1200. 
Lallemantia Royleana, Benth.; Fl. Br . Ini# IV ., 66 7 s Labiate. 

oyn Dracocephalum RoyleaNum, Benth.; Nepeta erodiifolia, Boiss. 

Vern. — beeds^ Gharei kashmdlu, tukhm-lealanga, Hind.; seeds — Gharei 
kashmdlu, tukhm-malanga, tukhm-bdlangu, Pb. ; seeds = Tukkm-i-bdlan- 
gu, Bomb.; seeds = Tukhm-i-bdlangu, PgRS. 

References.— Stewart, Pb PI ., 168; Aitchison, Bob . Afghan Del. Com., 
in Trans. Linn. Soc., 2nd Ser., Ill .. Ft. /., 97; Dymo'ck , Mat. Med. XV. 
Ina., 2nd Ea. 614; S. Arjun , Bomb. Drugs , 100; Irvine, Mat. Med. 
I dtna,ill ; Honigberger, Thirty-five years in the East. II.. 272; Atkin- 
son, Him. Dist., 3 i $; Birdwood, Bomb. Pr ., 62; Settlement Rep., 
Lahore, 9. 

Habitat.—An annual erect herb, found doubtfully wild but usually culti¬ 
vated in the hills and plains of the Panjdb. 

Medicine. The plant is largely grown on account of its mucilaginous 
seeds, which are considered cooling and sedative, and are extensively em¬ 
ployed in the preparation of a mucilaginous beverage. 


T . [togamique, 2^8. 

LAMINARIA, Lam.. Baillon , Traile de Botanique 31 edicale Cryp- 

A genus of seaweeds, distinguished by largely developed, coriaceous, entire, or 
palmate ribless fronds, which are supported on a foot, generally elongated, 
simple, cylindrical and terminating in a strong scutiform base by which the 
alga is attached to rocks. The only species which are known to exist on the 
Indian coasts arc L. digitata, Lam., L. bulbosa, Ag., and L. saccharina, 
Lam., of which the last alone is of economic importance. I 
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Laminaria saccharina, Lam.; Baill., Bot. Med. Crypt., loc. cH.;\ 69 

The Sweet Tangle. [ Turn., Fucc, t. 163; Alg)e. ! 

Vern.— Gilarpatr, Hind. 

References.— -Stewart, Pb. PI., 269: Dymock, Mat. Med. W. Ind., 2nd 
Ei •» ^ 74 ; Murray, PI. and Drugs , Sind, 3; Baden Powell, JTb. Pr., 384 : 

Balfour, Cyclop., II., 664 . 

Habitat—A greenish-red seaweed, with a slight odour and sweetish MEDICINE, 
taste, found in all deep seas, and frequently cast up on Indian coasts. 

Medicine.— After having been washed in fresh water and dried, the 
thallus becomes covered with a white sweet efflorescence composed to a 1 
great extent of mannite. The plant also contains much iodine and is em¬ 
ployed as an alterative for the cure of goitre, scrofula, and syphilitic affec¬ 
tions. Murray states that for the latter disease it is a favourite remedy 
in Sind, being exhibited in the form of a syrup, in conjunction with a deco - 
tion of quince seeds. 

The Sweet Tangle forms a regular article of commerce through Kashmir 
to India, and is to be found in most bazdrsof the Panjdb and Sind. Cayley 
mentions that 16 seers were imported from Ydrkhand to Leh in 1867. 
Honigberger states that in his time the plant was officinal at Lahore and 
Kashmir, and that the fronds were procured from Tibet, where, according 
to native report, they grew in a salt lake. In all probability, however, they | 
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may have been obtained from the Caspian, or may have come from the sea 
via China. . 

The same writer describes it as useful in cases of anorexia, dyspepsia, 
fever, scrofulous ulcers, buccal ulceration (syphilitic ?), and tenesmus. 

Another species, L. Cloustoni, is employed medicinally in Europe in 
the manufacture of “ tents ” for expanding fistulm, the os uteri, &c. The 
foot stalk is dried, pressed into as, small cylinders as possible, cut to the 
desired size, &c.; by its expansion when placed in contact with moisture it 
exercises a powerful effect as a dilator. When washed in fresh water the 
thallus of this species sheds a large quantity of mucilage. When dried in 
the air, like the others it produces a copious white efflorescence, which, 
however, is quite distinct chemically, being bitter and saline, consisting 
for the most part of sulphate of soda. No record exists of this species 
having been found in Indian seajy 

Industrial.—All the Indian species of Laminaria are remarkably rich 
in iodine, and if obtainable in any quantity might be utilised for the manu¬ 
facture of that substance. L. digitata, which,according to Murray, is found 
thrown up on the Clifton and Manora beaches, is said to yield a valuable 
charcoal, which, when purified, dried, and finely powdered, possesses more 
deodorizing and decolourising properties than animal charcoal itself. 

LAMPRACHiENIUM, Berth.; Gen. PL , //., 223. 

Lamprachaenium microcephalum, Benth.; FL Br . Ind., 111 ., 

[229; Composite. 

Syn.— Decaneuron microcephalum. Date. 

Vern.— Bfahma-dandi, Bomb. 

References.— Date. & Gibs ., Bomb. Fl ., 122; Clarke , Comp. Ind 5 ; 

Dymock , Mat. Med. IV. lnd. } 2nd Ed., 423. 

Habitat—A much-branched annual, having an odour of chamomile; 
common in the Konkan. 

Medicine.—“ Used medicinally as an aromatic bitter ” {Dymock). 
LANTANA, Linn. ; Gen. Pl. , //., 1142. 

A genus of rambling shrubs belonging to the Natural Orde: Verbe- 
naceje, and comprising 40 species, chiefly natives of Tropical and Sub¬ 
tropical America. Of these three are natives of India, but none are of 
economic importance. One species, however, Lantana Camara, Linn., a 
native of America, has run wild from cultivation in many parts of the 
country, especially along the Western Coast and in Ceylon, and is of con¬ 
siderable interest, owing to the damage, which it has already done, and 
which is likely to increase with its extension. 

This prickly plant grows so densely as to become perfectly impenetrable 
to men and cattle, and consequently may completely prevent the utilisation 
of large areas. Owing to its extraordinary vitality it is extremely difficult 
to exterminate. The only method of getting rid of the growth is said to be 
by digging it up and burning it, root and branch, reappearing twigs being 
similarly destroyed as soon as they are seen. A few writers, however, 
have held that under certain conditions the Lantana growth is by no means 
an unmixed evil, since, owing to its shade-giving properties and density, it 
exercises a markedly renovating effect on the soil. Thus M r. R. Thompson, 
writing in the Indian Forester (Volume VI.), states that in his opinion it is 
highly useful in tracts which have been deforested. The plant, according to 
him, by rapidly overgrowing such land, serves to retain the humus in the 
soil. He further states that in the event of the land again coming under 
forest, the light-loving Lantana quickly dies out. 
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In cultivated and pasture lands, on the other hand, there js no doubt 
that the shrub is a serious evil, and one against which it is difficult to 
combat. Thus in the Gazetteer of Mysore & Coorg it is stated that it 
has spread over the whole of Coorg and, covering as it does, many tracts 
which might be much more profitably occupied, has rendered its extermina¬ 
tion a matter of imperative necessity. 

Lapidary, For an account of the stones principally used in India in the 
lapidary’s art, see the articles on Camelian, &c., Volume II., 167; also 
Jade, p. 535; and Precious Stones, Vol, VI. 


LAPIS LAZULI, Ball in Man . Geology of Lid., III., 528-530. 

A mineral of somewhat complex composition, containing silica, alumina, 
soda, lime, iron, sulphuric acid, sulphur, and chlorine. Its value has consider¬ 
ably decreased in modern times, owing to the discovery, by a French chemist, in 
1828, of an efficient artificial substitute, the composition of which is identical 
or nearly so with that of the natural stone. The colour of both, which varies 
from a rich Berlin to an azure blue, is supposed to be due to sodium sulphide. 


Lapis Lazuli, Gcol. of bid., IV. (. Mineralogy , Mallei), gg. 75 

Vern.— Lajwdrd, Hind. ; Lajburud , Behar; Rdjdvaral , Guz. 

References.— Baden Powell, Pb. Prod., 64; Irvine, Mat. Med . of Patna, 

60 • Ain-i-Akbari, Gladwin's Trans., II., iS 3 ; Balfour , Cyclop ., II., 679* 

Sp’ons, Cyclop1042, 154 $; Bombay Gazetteer , VI., 201. 

Occurrence —This mineral is found in Persia, Bucharia, China, Siberia, LOCALITY, 
and Chili, and is also said to occur in Afghanistan and Biluchistdn. 

Though not known with certainty to occur in India, it is imported into the 
country, where it is employed for several purposes. . 

Pigment_ True ultra-marine, composed of finely powdered Lapis Lazuli, 

was at one time largely used in India for house-decoration and book-illumin¬ 
ating It is said to have cost, when purified, from R80 to R100 a seer, but 
now as in Europe, its place has been taken by the artificially-made sub¬ 
stitute which is sold in the bazars under the same name of laifard for 
some R4 a seer. In Europe, the refuse in the manufacture is calcined and 
affords delicate gray pigments, known as ultra-marine ash {Ball). 

Medicine.—It is empioyed as an astringent and refrigerant by native 
practitioners* ( Irvine); it is also said to be mixed with jalap and other 
purgatives, and to be used as an external application to ulcers. 
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LAPORTEA, Gaud.; Gen. Pl. } III., 383. 

Laoortea crenulata, Gaud.; FI. Br. Lid., V., 550 ; Wight , Ic., t. 
* 1668 ; Urticaceje. 

The Fever or Devil Nettle. 

Syn.—L. GIGANTEA and latifolia. Gaud.) Urtica crenulata, Roxb. / 
U. GIGANTEA, Poir.; U. sinuata, Blumc , U.Churta, Ham.; Ukeka 
JAVENS 1S and GIGANTEA, Gaud.; U. crbnulata and Commerso- 
niana, Wedd%; Dkndrocnide crenulata, Miq. 

Vern. — Chorpatta , surat , Bbng.; seed —Utignn ha bij, Behar: Mo- 
ringi, Nep ; Sir-nat f Assam; Mealum-ma, sunkrong, Lepcha; Pheyta- 
kyce , Burm.; Ma4sa, Singh. 

References.— Roxb., FI. Ind., Ed. C.B.C., 6 57 r Brandis, For. FI., 404; 
Kurz, For. FI. Burm., II., 421; Bed dome, FI. Sylv., t.3o6 .• Gamble. 
Man. Timh., 323 ; Thwaites, En. Ceylon PI., 259; Hooker , Him. Jour7%. 
II., ]SS; Med. Top. Ajm., 14 s l Irvine, Mat. Med. Patna , 79; Roy Is, 
Fib . PL, 366; Cress, Bt-an and King, Rep . on Ind. bCores, o, §4; 
Agri-Hort. Soc. of IndJourn. {Old Scries), IV., 216 ; VII., 222; 
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The Himalayan Larch. 


VIII., 89; X., Sel.y 26] Balfour t Cyclops 11 ., 2S0; Indian Forester, 
II., 21; XIV., 269, 273 . 

Habitat. — An evergreen arborescent shrub, met with in the Tropical Himd- 
Iaya from Sikkim eastwards, also in Assam, the Khdsia mountains, and 
Perak, distributed to Ceylon and Java. It has powerfully stinging hairs, 
contact with which causes excessive burning pains which last for several 
days and are greatly intensified'by the application of water. Beddome 
remarks that with natives the sting often brings on fever, hence the name 
by which the plant is known to coffee planters and other English residents. 
Hooker states that the plant possesses this property of stingingonly in the 
autumn, a fact which appears not to have been noticed by most Indian 
writers. 

Fibre.—This plant yields a strong useful fibre, used by the hill tribes 
of Assam for cordage, and in the manufacture of a coarse cloth. Major 
Hannay, who was one of the first to bring the fibre to the notice of 
Europeans, stated that it was fine, white, apparently of no great strength, 
and by report, not very lasting. Messrs. Cross, Bevan, and King, 
however, in their recent report on Indian fibres, appear to hold a more 
favourable opinion, stating that the fibre “ is good, is more or less allied to 
rhea, and, like that fibre, is very strong. n On comparing the results of the 
chemical analyses of these two fibres, however, by the same observers, it 
will be found that while rhea fibre contains 80-3 per cent, of cellulose, that of 
Laportea has only 53*4 and is also very largely acted on by hydrolysis. 
The small percentage of cellulose would appear to indicate a very great 
inferiority in the latter, and this fact, together with the heavy loss it sustains 
by hydrolysis, stamps the fibre as unlikely ever to become, of commercial 
importance. 

Medicine.— Irvine states that the seeds, in doses of J drachm to \ oz., 
are used in Patna in the same way as coriander, also that they are imported 
from Nepal, and are sold for 8 annas per Ih. 

Lard, see Hog, p 253. 
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LARIX, Miller ; Gen. PL, III., 442. 

A genus of trees belonging to the Natural Order Conifers, and comprising 
eight species, natives of North Temperate and Arctic regions. Ol these only one is 
indigenous to India. The European Larch, L. europsea, is extensively culti¬ 
vated for its timber, and for ornamental purposes, in the hilly regions of Europe. 

It yields Venice Turpentine, a substance used to a small extent medicinally. 

Larix Griffithii, Hook.f. & Thoms.; FI. Br. Ind., V ., 655 ; Conifebue. 
The Himalayan Larch. 

Syn. — Larix Griffithiana, Gord.; Abies Griffithiana, Lindl. &Gord. 
Pinus Griffithii, Parlat. 

Vern. - Boargasella, Nepal; Sah, saar, Sikkim. 

References. — Brandis, For. FI., 531 ; Gamble, Man. Tivib.y 410 Hooker 9 
Him. Jour., II., 44; Balfour. CyclopII., 63 r : Kero Off. Guide to the 
Mus. of Ec. Bot., 147. 

Habitat.- A small deciduous tree found in Eastern Nepal, Sikkim, and 
Bhutan, between altitudes of 8,000 and 12,coo feet. 

Structure of the Wood.—Heart-wood red, inner zone of each annual 
ring soft and spongy, outer zone narrow, firm, and shining; resinous ducts 
scanty, large; weight 32ft per cubic foot (Gamble). Hooker states that 
he never saw the wood red, as above described, but always white and soft, 
a statement, however, which Gamble holds to be incorrect. The wood 
splits well, and is considered one of the most clurable of the coniferous tim¬ 
bers exported from Sikkim into Tibet. 
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LAS I A, Lour . ; Gen . PL, Ill ., gg$. 

Lasia spinosa, Thwaites ; DC., Monographic Phanerogamarum, II., 

[ 27 2; Wight, Ic., t. 777/ Aroide;e. 

Syn.—D racontium spinosum, Linn.; Pothos Lasia, Roxb.; P. spi- 
nosus, Ham.; P. hei ekophylla, Roxb.; Lasia Roxburgh* Grijf. ; 

L. heterophylla, Schott; L. Zollingeri, Schott; L. Jenkinsii, 
Schott ; L. dehjscens, Schott. 

Var. Hermanni ; L. Hermann 1, Schott . 

Vern. — Kanlo-katchd, Beng.; Kanta saru , Santali ; Mulasari, bantu 
kachdramu , Tel.; Kohilla , tnahakskilla , Sing.; Zdyap , Burm. 

References.— Roxb., FI. lad., Ed. C.B.C., 147 ; Kurz , P+elim. For. Rep. on 
Pegu, App 0 C., xix. ; Thwaites , £«■. Ceylon PI., 336 ; Elliot , FI. Andhr., 
82, 118; Campbell, Ec. Prod. Chutia Nagpur, No. 8421. 

Habitat.—Native of India, occurring in Sylhet, Bengal, and Assam, 
distributed to Java, Sumatra, and Ceylon. 

Medicine.— Campbell reports that the root is highly esteemed by the 
Santals as a remedy for affections of the throat. The leaves and roots 
are also used medicinally by the Singalese. 

Food. —Thwaites states that the leaves and roots are employed as a 
vegetable in curries. 

LASIOSIPHON, Fmen.; Gen. PL, III . , i 97 . 

Lasiosiphon eriocephalus, Dene.; FI. Br. bid., Vig 7 ; Wight., 

[ Ic., it. 18$g, i860; Thymelace^:. 

Syn.—L asiosiphon speciosus, Dene. ; L. sisparensis, Hugelii ?, and 
iNsuLARis,Jl/ms«; L. Metzianus, Miq.; Daphne eriocephala, Wall ; 
Lanxhn/Ea eriocephala, Heync; Gnidia eriocephala, Mcissn.; G. 
sisparensis, Gardn.; G. insularis, Gardn .; G. monticola, Miq. 

Vera.— Ramatta, rametha, Bomb., Rdmita, rdmetta. Mar.; Rami, Kan.; 
Naha, Sing. 

References. — Beddome, For. Man., 179, t. 25, f. 2; Gamble, -Man. Ti mb., 
314; Thwaites , En. Ceylon PI ., 250 ; Dalz. & Gibs., Bomb. FI., 221 ■ 
Dvmock , Mat. Med. W. Ind., 2nd Ed., 674; Lisboa , U. PI. Bomb., u3, 268 ) 
Mad. But. Gard. Rep. 1883-84, 10; Gazetteers: — Bomb., X., 408 ; XV., 7 2. 

Habitat.—A small tree or large shrub met with in the Deccan; in 
Southern India, ascending to 7,000 feet on the Niighiris; and in Ceylon, 
where it reaches an altitude of 4,000 feet. 

Fibre.—The bark, yields a fibre which has been recommended as a 
paper-making material. 

Medicine.—The bark is a powerful vesicant (Dymock). 

Domestic.—The leaves and bark are acrid and poisonous, and are fre¬ 
quently used to poison fish. In the Kanara Gazetteer it is stated that the 
wood or its ash destroys the teeth, and that the natives are most careful not 
to use it. 

Lastrea Filix-mas, The male-fern, see Ferns, Vol. III., 333. 

LATERITE. 

Laterite, Ball., Man. Geology of India, Ill., 54Q. 

Vern.— -Kabuk, Sing. 

The following note has been kindly furnished by H. B. Medlicott, Esc*, 
F.R.S., late Director of the Geological Survey t— 

"An essentially Indian rock, to which this name (deriv. later , a brick) 
was given in the first instance by Dr Buchanan, from its generally brown 
or reddish-brown colour, and perhaps from the easy way in which it can 
be cut or chipped into blocks of all sizes on its first quarrying. The largest 
and best-known laterite regions are those of the Deccan, the West Coast, 
from between Bombay and Ratnagiri, nearly down to Cape Conform, 
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and the eastern coast of the Madras Presidency. This rock also extends 
up mto Orissa and Midnapur, and is found in smaller and detached 
areas all over the Peninsula, even capping the summits of some of the 
highest hills. In Ceylon a similar rock goes by the name of Cabook or 
Kabuk. 

Wherever it occurs it is used as a building or road material, for it is 
easily dressed or broken up. When fi T st quarried, it is generally soft and 
of a bright red colour, but on exposure it hardens and turns a dark brown 
colour, rhis peculiar property of hardening on exposure is best developed 
in the crier areas; it being difficult, along the west coast, for example, to 
procure a stone which is sufficiently ferruginous in its composition to harden 
quickly under that moist climate.” For further information see “ Iron,” 
pp.5 00 , 505, 507, 509, 510; also Stones, Building, Vol. VI, 

LAi H VRUS, Linn,; Gen. PI., 526. 

A genus of annual or perennial herbs, belonging to the Natural Order 
LEGUMiNOsas, which comprises some 170 species, of which 7 are natives of 
India. 

Lathyrus Aphaca y Linn,; Ft. Br. hid., II., 179 ; Leguminosje. 

t/ern. '} angli - matar , ntusur - ckuna , Beng. ; Kaibu , Nepal.: Raw an . 
rowan , Pb. * 9 

Ind '£ d ' C. B.C.,S66; Voigt, Hort. Sub. Cat 
22 7 >. Stewart, Pb. Pt., 7 O ; Jour. Bot. Tour in Hazara, &c., in Jou r • 
Soc. Ind., XlV . {Old Series), 119 ; Aitchison, Bot. of 
Afgh. Del. Com., in Trans. Linn. Soc., 2nd ser.. 111 ., Pt. fp : Atkin¬ 
son, Him. Dist., 308 ; Agri-Hort. Soc. of Ind., Trans., IV.) 82, 102 • 
Journ. {Old Scries), IX., 416; Gazetteers :—N .-IP. P..1., So • IV*. 
Ixxxi . * 

Habitat.—A much-branched field weed, found throughout the plains of 
Bengal, the North-West Provinces, Oudh, the Panjab, Hazara, Kumaun, 
and Kashmir. 

Fodder.—-It is used in many localities for cattle fodder, and is said to 
be cultivated for that purpose near the Jumna. According to Voigt the 
ripe seeds are narcotic, their effects being noticeable when eaten abun¬ 
dantly, but when young they are perfectly harmless. 
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L. imphalensis, Watt, ms. 

Habitat.—A new species, named as above by Dr. G. Watt, was collected 
by him at Myang-khong in Munipur at an altitude of 4,000 feet. 

Fodder. — The plant is largely used as fodder in Munipur, where it is 
allowed to cover the fields like a weed, after removal of the crops. 

L. sativus, Linn.; FI. Br. Ind., II., 179. 

Jarosse or Gesse. 

Mein .-- Khesari, kassiir, kasdri, kassar-tiuri, latri. Hind. ; Khesdri, ieora , 
bass nr, Heng. ; Kc sari, ^Santal; Kesari, Nepal : Kisdra, churdl 
chapa, inattar, kdsa, latri, tiura, N.-W.P. ; Kisdri, mattar, churdl, 
karas, karil, Pb. ; Mattar, SlND.; Lakh, Mar. ,* Ldug, Guz. : Trihuti, 
Sans. ,* Masang, Pers. 

References. Roxb., FI. Ind., Ed. C.B.C., 566; Voigt, Hort. Sub. Cal„ 
227 ; Stewart, Pb. PI., 71 ; DC., Origin Cult , PL, no; Campbell, Ec . 
Prod. Chutta Nagpur, No. 9214 ; Pharm. Ind., 80 ; Pharma<og. Indira . 
I., 489, 490 ; O y S ha ugh nessy, Beng. DispenS., 3 17 . V. C. Dull, Mat, 
Med. Hind., 321 ; Murray, PI. and Drugs, Sind, 121 ; Baden Powell, 
Pb. Pr.y 242 ; Atkinson, Him. Did., 3 oS, 694 ; Duthic & Fuller , Field 
and Garden Crops, PI. JI., J 6 y PI. xxxii ; Lisboa , U. PI. Bomb., 139, 
*40, J$2, 264 ; Birdwood, Bomb. Pr., 120 ; Hoyle, 111 . Him. Bot., 200 ; 
Church, Food Grains of India, l 32 . Sntiih, Veterinary Hygiene, i$6 ; 
Balfour, Cyclop., II., 686 ; Agri-Hort. Soc. of Ind. : — Transactions, /., 
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LATHYRUS 

sativus. 


4t ; IV., 102 ; VI., 77; Journals (Old Series), IV., sel., 140 ; XIII., 
sel., si, 52; Gazetteers i—Bombay, II., 63 ; N.-IV . P., Jf, So • IV 
Ixxi ;N.-W. P., Selections. 1866, II., 265-295 ; Settlement Reports — 
Fail) ab, Jhang Dist., 90 ; Lahore , 10 ; Montgomery, 107 ; N.-W. P and 
Oudk, Aaamgarh , 121, 12$ ; C. P., Chanda, Si ; Stocks, Rep. on Sind. 

Habitat.-—An annual herb, indigenous, according to DeCandolIe, in the 
region extending from the south of the Caucasus, to the north of India. 
It has spread as a weed of cultivation from its original home. It is culti¬ 
vated all over India from the northern indigenous area, through the North- 
West Provinces to the plains of Bengal, and the Southerland Western 
Presidencies. 

Cultivation.—It is grown as a cold weather crop on land which will 
raise no other kind of pulse. Regarding the method pursued in the North- 
West Provinces, Messrs. Duthie & Fuller write: “ Its cultivation is 
commonest on very heavy clay soils, and it is frequently sown on land sub¬ 
merged in the rainy season, which hardens during the cold weather almost 
to the consistency of a stone, splitting up into long deep fissures. After 
prolonged floods it occasionally offers a means of raising a cold weather 
crop fro'm land which would otherwise be nnculturable, since it can be sown 
broadcast on wiry ground, and is not so injuriously affected by the subse¬ 
quent hardening of the surface as would be the case with any other rabi 
crop. For similar reasons it is occasionally sown in rice fields even before 
the rice is cut, springing up between the rice stalks, and yielding a crop in 
the spring while the rice stubble is stiff standing. 

“ Its cultivation is commonest in the Eastern Districts, and is of consi¬ 
derable extent in that part of the Allahabad District which lies south of the 
Jumna. It is also much grown under the name of latri in the Azamuarh 
Districts.” 

The method employed in the Panjdb is very similar to that above detail¬ 
ed. New alluvial lands or the beds of nallahs are generally chosen, and the 
seed is scattered broadcast, and left to take its chance. The crop is sown in 
September-October, and reaped in March. Occasionally the land receives 
one or two ploughings, and the seed is in that case sowed by drill. When 
other food-grains are obtainable the crop is valued as fodder only ; it is 
rarely threshed except for seed, though the young pods are occasionally 
used as a green vegetable. 

The writer of the Settlement Report of the Jhang District states that 
nearly 8,000 acres were under this crop at the time at which he wrote; that 
the best crop he had seen was one raised on silt only a year old in Shorkot, 
and that the plant occasionally suffered severely from the ravages of cater¬ 
pillars which attacked the pods. 

Ar,K.\ under the crop.—N o trustworthy statistics are available of the 
area under Lnthyrus in the Panjab, Bengal, Oudh, Madras, Assam, 
Burma, Ajmere, or Coorg. The figures quoted below regarding the North* 
\\ est Provinces are unavoidably incomplete, but those regarding Bomba\, 
ointl, the Central I rovinces, and Berar may be received as accurate. 

I i:c North-West Provinces. —The only available statistics (which as 
above stated, are incomplete) give the area under this crop in 1887-88 as 
having been 56,100 acres, or more than double the average of the same 
statistics for tlie three years immediately preceding, which amounted to only 
24,820 acres. y 

Bombay. —The returns of the Director of Land Records and Agricul- 
hire shew the crop to be an unimportant one, and to have varied 
during the past few years between 32,783 acre, in 1S8S-89 and a maximum 
of 57»^6 i in 1886-87. The only locality in which it is cultivated to 
any extent is Broacii, which in 1886-8) had 48,000 out of the total of 57,661 
acres. 
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Sind .—In 1888-89, the only year for which statistics are available, 
72,876 acres were under the crop. 

Central Provinces .—These Provinces appear to possess the largest area 
under Lathyrus in all India. Thus in 1887-88 the total area under the crop 
was 357,883 acres, an increase of more than 100,000 acres on the average 
area for the preceding four years, which was approximately 250,000 
acres. . 

Berar.— The area under the crop in this region appears to be re- 
iiv irkably constant. Thus, during the past five years, it has only varied 
sc^fie 9,000 acres from 46,500 to 53,900, the latter figure being returned 
for the year 1888-89. 

Oil. —O’Shaughnessy states that the oil expressed from the seeds is a 
powerful and dangerous cathartic. Church gives 0*9 per cent, as the 
proportion of oil contained in the seed. 

Food and Fodder. — As already stated, this pea is cultivated principally 
as a fodder, but being very cheap and easily grown it is considerably used as 
food by the poorer classes, largely so in times of scarcity. It is also used to a 
considerable extent to adulterate dal from which it can scarcely be distin- 
guished. The following chemical composition is given by Church : water, 
Jo* 1; albuminoids, 31*9; starch and'fibre, 53*9 ; oil, 0*9; ash, 3*2. The nut¬ 
rient ratio is about 1 : 175, while the nutrient value is nearly 87. 

A recent analysis by Astier has revealed the presence in the grain of a 
volatile liquid alkaloid, probably produced by some proteid ferment, which 
exhibits the toxic effects of the seeds, and the action of which is destroyed 
by heat. The evil effects of habitual consumption of the seeds have long 
been known, and though the subject is one which has been much discussed, 
there appears to be no doubt that continued use of this article of diet 
has a tendency to produce paralysis. In one district of Bengal alone, 
according to Irving, nearly 4 per cent, of the population sulfered from 
its toxic effects in i860. That observer went into the subject most exten¬ 
sively, and found that if used occasionally and in small quantity, the results 
were constipation, colic, or some other form of indigestion. But, on the 
other hand, if freely employed, and especially without admixture with other 
sorts of grain, he found palsy to be a frequent sequel. Dr. I rving’s results 
further showed that ill-effects were more apt to occur in the rainy season, 
and that the great majority of sufferers were males, the proportion in the 
cases which came under his observation being 6*n males to 0*59 females. 

During the years from 1829 to 1834 the grain formed, by a series of 
accidents, the chief food of some of the eastern villages of Oudh, and, appa¬ 
rently, as a direct result, many cases of sudden paralysis of the lower extre¬ 
mities ensued. The circumstances which gave rise to this condition and the 
characteristic features of the disease were carefully described by Colonel 
Sleeman, from whose account the following may be quoted : — 

“ In 1829 the wheat and other spring crops in this and the surrounding 
villages were destroyed by a severe hail-stoi m; in 1830 they were deficient 
from the want of seasonable rains, and in 1831 they were destroyed by 
blight. During these three years the kasari which, though not sown of 
itself, is left carelessly to grow among the wheat ana other grain, 
and given in the green and dry state to cattle, remained uninjured, and 
thrived with great luxuriance. In 1831 they reaped a rich crop of it from 
the blighted wheat fields, and subsisted upon its grain during that and the 
following year, giving the stalks and leaves only to their cattle. In 1833 
the sad effects of this food began to manifest themselves. The younger 
part of the population of this and the surrounding villages, from the 
age of thirty downwards* began to be deprived of the use of their limbs 
below the waist by paralytic strokes, in all cases sudden, but in some more 
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severe than in others. About half the youth of this village of both sexes 
became affected during the years 1833 and 1834; and many of them 
have lost the use of their lower limbs entirely, and are unable to move. 
The youth of the surrounding villages, in which kasdri , from the same 
causes, formed the chief article of food during the years 1831 and 1S32, have 
suffered in an equal degree. Since the year 1834 no new case has occurred, 
but no person once attacked had been found to recover the use of the lintbs j 
affected, and my tent was surrounded by great numbers of the youth in 1 
different stages of the disease, imploring my advice and assistance under 
this dreadful visitation. Some of them were very fine-looking young men 
of good caste and respectable families, and all stated that their pains and j 
infirmities were confined entirely to the joints below the waist. They de-j 
scribed the attack as coming on suddenly, often while the person was asleep, ! 
and without any warning symptoms whatever, and stated that a greater J 
proportion of the young men were attacked than of the young women. It < 
is the prevailing opinion of the natives throughout the country that both 
horses and bullocks which have been much fed upon kasdri are liable to j 
lose the use of their limbs, but if the poisonous qualities abound more in the 1 
grain than in the stalk or the leaves, man, who eats nothing but the grain, 1 
must be mo r e liable to suffer from the use of this food than beasts, which 
eat it merely as they eat grass or hay.” I 

Again, Lisboa, commenting on this disease, writes : “ The subject ! 
was taken up by Dr. Kinloch Kirk in Upper Sind. A villager had 
brought him his wife, about thirty years old, who was suffering from para¬ 
lysis of the lower extremities. When questioned as to what he thought 
the cause to be, the man replied : * It is from kasdri ; we are very poor, | 
and she was obliged to eat it for five months on end/ Dr. Kirk hereupon j 
instituted enquiries into the subject, which confirmed the statement ; and I 
he adds that, ‘ the natives know this dal is poison,but they eat it because 1 
it is cheap, thinking that they can stop in time to save themselves from its 
consequences.’ ” 

This condition, which has lately received the name of “ lathyrismus,” | 
has formed the subject of investigations by Dr. B. Suchard, bv whom it 
has been found that the chief effect produced on the human subject is upon 
the muscles of the lower extremities, especially on those below the knee, j 
In horses, paralysis of the hinder extremities also takes place, but an affec- * 
tion of the larynx resulting in asphyxia and death has been observed, a | 
complication which has not been recorded in man. Cantarn of Naples has 
published a number of cases in which he has carefully observed the condi- . 
tions after death. The muscles of the face, neck, and trunk were found not . 

to be affected ; those of the lower extremities, especially the abductors, were ( 

found to have undergone a fatty degeneration, the transverse stria? being 
diminished, and the ultimate fibres containing little drops of oil. No ' 
affection of the spinal cord was discovered. 

Until lately it was extremely doubtful as to what could be the cause 
of this poisonous action of the pulse. Various ideas were entertained by; 
different writers, some holding that the noxious properties were due to the j 
large pet centage of albuminous material contained in the seed. The recent 1 
isolation ot an alkaloid which possesses the toxic characters of the grain . 
would seem, however, definitely to settle the point. The importance of this | 
discovery lies in the fact that the alkaloid is volatile. It may not be present 1 
in properly cooked preparations of the grain, such as thin pressed cakes ; 
made at a high te mperature. On the other hand, if made at low temper- | 
attires or imperfectly cooked, these cakes, or preparations, such ;»s curries, j 
ddly pasteballs, &c., in all probability retain sufficient of the principle to 1 
produce poisonous effects, if eaten during a prolonged period. 1 
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It seems probable that the volatile property of the poison may afford 
an explanation of the apparent capriciousness of the effects of the pulse 
on persons who habitually consume it. In any case, it is highly desirable 
that experiments should be made for the purpose of definitely ascertaining 
the presence or otherwise of the alkaloid in the ordinary Lathyras diet, 
chapatis , dal, curries, paste-balls, &c., consumed as food by the natives of 
India. Should it be possible, by simple increase of heat and greater care 
in cooking, to render this avowedly noxious food-grain, a wholesome and 
nutritious article of food, one . of the cheapest and most easily obtainable 
pulses of India might take a much higher rank than it now holds, and 
consequently become much more widely utilised. 

As already stated, the effects of the pulse when given as a food to cattle 
is similar to those observed in man. Thus, from the following extract from 
Smith’s Veterinary Hygiene,\l would appear to have been used with dele¬ 
terious results in Europe :— “ The disease, arising from the use of Lathyrus 
sativus ( kisari dal) has been described by Messrs. Leather, and Pro¬ 
fessors McCall and Williams as affecting horses in England and Scotland. 
The grain is brought home to this country as ballast, and its action on 
horses is to produce the most intense dyspnoea and roaring when put to 
work 5-the appetite is not affected, and when in the stable the animal ap¬ 
pears in perfect health. Several fatal cases are reported by these observers 
whose articles in the Veterinary Jour?ial and Veterinarian , April 1885, and 
Veterinarian , November 1886, may be consulted with great advantage.” 
(Conf \ •with Cicer arietinum, Vol. //., 279.) 

Don writes regarding its effects on other animals: “Swine fattened 
on this meal lose the use of their limbs, but grow very fart lying on 
the ground. Kine are reported to grow lean on it, but sheep not to be 
affected. Pigeons, especially when young, lose the power of walking by 
feeding on the seeds. Poultry will not readily touch it, but geese eat it 
without any apparent damage. In some parts of Switzerland cattle feed 
on the herb without any apparent harm.” 

Special Opinions. — § “I have seen many cases of paralysis while a 
Civil Surgeon in the Panjab, which the patients themselves and their family 
all believed to be due to the use of khesari ddl t and I have seen the speci¬ 
mens of the seeds and of the bread made from them” ( Surgeon-Major C. 
W. Calthrop , M.D., Morar). “ The occasional use of the dal does not 
bring oh paraplegia, but many poor people are obliged to Jive almost en¬ 
tirely on it. They eat the green undressed plant, cook it, make dal of 
the seeds, and chapdti of the flour. It is people of this description 
that suffer from paralysis of the lower extremities” ( Bolly Chund Sen , 
Teacher of Medicine). 
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Launaea aspleniifoliaj DC.; FI. Br.Ind., III., 41$; Composite. 

Syn.— Microrhynchus asplenii folios, DC.-, Prenanthes dichoto- 
MA, Wall.; P. aspleniifolia, Willd. 

Vern. — Tik-cliana, Beng.; Birmalla , Santali. 

References. —Roxb ,Fl. Ind., Ed. C.B.C., S94i Campbell, Ec. Prod. Chutia 
Nagpur, No. Q 263 . 

Habitat.—A perennial herb met with in the plains of India, from the 
Panjdb to Assam, and southwards to the Sunderbands, Circars, Anda¬ 
mans, Burma, and Tenasserim. 

Medicine.—“The Root of this plant, along with that of uttri dudhi , 
pounded and boiled in mustard oil, is given as a lactagogue” {Campbell). 
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Launaea nudicaulis, Less.; FI. Br . Ind., III., 416. 

Syn. -Microrhynchus nudicaulis, Less. ; M. fallax, Jciub. & Shack : 

ZOLLIKOFERIA NUDICAULIS, BotSS. ; C'HONDRILLA NUDICAULIS, Linn. • 
Lactuca nudicaulis, Murray ,• L. obtusa, Clarke ; Prbnanthes pat¬ 
ens and P. DICHOTOMA, Wall.,' P. OBTUSA, Ham. / P. PROCUMBENS, 
hoxb.; Brachyrampus obtusus, DC. 

Vern. — Batthal , dudhlok, tarhha , spudukei, Pb .; 

References. 0*0 Fi. /«<£, TV/. C.fi.C., 59 J,- Start, P6. />/., 
Indian Forester, XII., App ., 75. 

Habitat.— A common weed throughout the plains, from Bengal and 
Behar to the Panjdb, ascending the Western Himalaya *tin Kumaon) 
to B,ooo feet ; found also in Sind and in the Deccan. 

Medicine. — In the Southern Panjab the plant is used medicinally in 
sharbat {Stewart)* 

L. pinnatifida, Cass.; FI. Br. Bid., II., 416; Wight, III., t. 133. 

Syn — Microriiynchus sarmentosus, DC.; Prenanthes sarmentosa, 
Willd. ; Lactuca sarmentosa, DC. 

Vern. — Ban-kahu , juice = kki T kliowa, Sind; Pathri. Bomb.: Almirao, 
Goa^ 

References. —Dymock, Mai Med. W. Ind., 462; Murray, PI. and Drugs, 
Sind, 188 ; Lisboa, U. PI. Bomb., i 03 ; Bombay Gazetteer , XV., j 36 ; 
Madras Man. of Admin., II., 24. 

Habitat.—A common plant of the sandy coasts of India from Bengal 
to Ceylon, Madras, and Malabar; very plentiful at Karachi and Goa. 

Medicine.—“In Bombay pathri is given to buffaloes to promote the 
secretion of milk ” ( Dymock ). According to Murray the juice is used as a 
soporific for children in doses of half a massa, and is also externally applied 
in rheumatic affections, mixed with the oil of Pongamia glabra, or the juice 
of the leaves of Vitex leucoxylon. 

Agricultural Use.—In the Madras Manual of Administration it is stated 
that this is one of the most important sand-binding plants on the coast. 

LAURUS, Linn.; Gen. PI,, 111., 163. 

A genus of the Natural Order Laurine.*: of which none are natives of India. 

The berries of one species, however, L. nobilis, Linn., the ** sweet barg,” 
or “laurel” of the poets, is employed in medicine in India, under the name 
of Zafui , or kabul-gkar . 

Laurus Camphora, Linn., see Cinnamomum Camphora,Ww. ; Vo 1 , 
H..317- 

LAVANDULA, Linn.; Gat. Pl„ IB, uyg. 

A genus of herbs or shrubs belonging to the Natural Order Labiatve, which 
comprises 30rne 20 species, mostly Mediterranean. Of these, two—L. Gib- 
soni. Grab., and L. Burmanni, Benth., are natives of India. Neither of 
these is known to be of economic value, but Lisboa, in his Useful Plants, 
has atliimcd that the latter, a highly aromatic spi cies, n ightbe utilised in the 
manufacture of Oil of Lavender, a .-abst&nce at present entirely imported from 

Lavandula Stoechas, Linn.DC. Prodr., XII., 144 Li nr at.*. 

Vern .—Dhat u, Hind.; Ustukiuulus, alphajan, Bomij.; Ustukhudiis, Arab 
R eferences.— O'Shaughnessy, Beng. Dispens489 ; Dymock, Mat. Med. 
W.Ind., 2nd Ed., 618; Pluck. & Hand., Pharnuuog ., 470 ; S. A) fun. 
Bomb. Drugs , too; Year Book Pkarm., l 8 y 3 , S 5 ; CS75, 259. Irvine, 
Mat. Med. Patna, 79/ Birdwood, Bomb . Pr., 63 ; Spans, Encyclop., rxXS • 
Balfour, Cyclop., //., 687. 
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Habitat.—A fragrant herb found in the Canaries, Portugal, and East¬ 
ward throughout the Mediterranean region to Constantinople and Asia 
Minor. 

Oil.—It appears doubtful whether an oil is, or ever has been, distilled 
from this species. Certain authors, however, affirm that it is the source of 
the true oil of spike, used by painters on porcelain,, and for artists’ varnishes. 
At the present day, however, most If not all the oil of spike of commerce 
is derived from L. spica, DC., another European species. 

Medicine.—The dried plant and the flowers have long been employ¬ 
ed medicinally. Diosco.rides mentions the plant, and states that it is called 
Stoechas, from the fact that it is found in the Stoechades, a group of islands 
on the south coast of Gaul. According to Sprengel it is the * ipvov of 
Theophrastus. In early European medicine the flowers were known as 
Flores Stcechados, or Stoechas arabica, and held a place in the London 
Pharmacopoeia down to 1746. 

In the East the herb has also long been prized, and is frequently men¬ 
tioned by. ancient writers on medicine. At the present day it is a regular 
article of import into Bombay from the Persian Gulf. Dymock writes, “ It 
is much used by native practitioners, who consider it to be resolvent, deob¬ 
struent., and carminative, and prescribe it in chest affections ; they also 
think that it assists in expelling bilious and phlegmatic humours.” Irvine 
states that it is used in Patna for the preparation of scents, and in doses 
of grs. 40 to £ oz. in infusion as a refrigerant. According to Dymock the 
price in Bombay is RS per maund of 37^- ft. 

Lavandula vera, DC., Prodr., XII., 145. 

References .—Pliarm. Ind 165; O'Shatighnessy, Beng. Dispens., 488; 
Fliick. & Hanb., Pharmacog., 476; Bent. & Trim., Med. PL, 199 ; Year 
Book Pharm.. 1879, 466 ; Spans, Encycl ., 1423; Balfour, Cyclop., II., 
687 ; Smith, Die., 241; Kew Reports, 104. 

Habitat.—A native of South Europe and the Mediterranean shores, ex¬ 
tending into Western Africa; introduced into England, where it is now 
extensively cultivated for the spikes of flowers from which a volatile oil is 
distilled. 

Oil.—From the herb an oil is obtained by distillation which is pale yellow 
with grateful odour, and bitter, aromatic taste. The characteristic pro¬ 
perties of the plant have been developed to an enormous extent by English 
cultivation and soil. But they are not equally developed, for, indeed, there 
are only two districts that can"be said to suit the plant: these are Mitcham 
in Surrey and Hitchin in Hertfordshire. In the latter locality over 50 acres 
are annually under cultivation. The bushes are grown in row’s 4 feet apart, 
the plants being 3 feet removed from each other ; an acre so planted contains 
about 3,547 bushes. When about four years old they yield the best otto, 
and are improved by keeping back the flowering. An acre should yield 
about six to seven quarts of otto. Essence of lavender is best prepared by 
distilling a mixture of essential oil of lavender with rectified spirit, in the 
proportions of 4 oz. of the former to 5 pints of the latter (60 over proof), 
with 1 pint rose water. ( Piesse on Perfumery.) 

The cultivation of lavender does not appear to have been attempted in 
India except to a small extent in the Nilghiri Botanic Gardens, but there 
seems to be no reason why it should not do well on the Himalaya. 

Medicine.—In the Pharmacopoeia of India three preparations are de¬ 
scribed as officinal—an oil, a spirit, and a compound tincture. Of 
these the oil is rarely administered internally in its simple form, and is em¬ 
ployed almost entirely for disguising the unpleasant odour of ointments and 
other preparations. The spirit and tincture (diluted preparations of the oil), 
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The Henna Plant. ( J . Murray.) 


are stimulant, carminative, and antispasmodic, and are considerably used 
in nervous and hysterical cases, incipient syncope, flatiilence, and flatulent 
colic. The dose of the spirit is 30 to 60 drops, of the compound tincture 
30 drops to 2 drachms, 

LAWSONIA, Linn.; Gen . FL f /., J82. 

£ Lythraceje 

Lawsonia alba, Lam .; FI. Br. Ind., IT., 57.? / Wight, III., t. 8y ) 
The Henna Plant, Camphire, Cypress shrub, or Egyptian 
privet. ^ 

Syn.—L. inermis, Roxb.; L. spinosa, Linn.; L. purpurea. La-ink . 

Vern.— Mehndi, mhindiy kina, Hind.; Shudi, mehcdi, mendi, Beng.; 
Manghoti, viuljuydti U R1YA ; Mihndi, Santal ; Simrtt, Bhote; Mchndu 
hinna, nakrize, panwar Pit .; Mehendi , Raj Mendi, Sind ; Mhc'ndi, 
ntlnhdl, C.P ; Mendi, mlndht, Mar. ; Midi , mendi, Guz.; Marithondi > 
marutonri, aivniiam, Tam.; GSranta , pachcha pedda goranta , i-'cni, 
Tel.; Gorantlu , glrante, Kan. ; Mayildnchi , marutdnni , ponta letshi, 
daunlacca, Malay. \Dan, danbin , Burm.; Maritondi , Sing.; Mendhi , 
kuravaka , mendikd, sakachara, Sans.; Hinna, y or anna, Arab. ; Hind, 
panna , Pers. 

References. — Roxb., FI., Ind., Ed. C.B.C., 325 ; Brandis, For. FI., 233 ; 
Kura, For. FI. Burm., I., 579; Beddomc, FI. Sylv., anal. Gen., xiv., 
f. 6 ; Gamble, limb., 200 ; Dah. & Gibs., Bomb. FI , 97 ; Slewart, 

Pb , PL, go; DC. Origin Cull. PL, l 38 ; Griffith , Ic. PL Asiat.d. 580; 
Elliot, FI. Andhr.; 62 , 740; Pharm. Ind., 87 / Ainslie, Mat. Ind., II., 
190; O'Shaughnessy , Bong Disbens., 33 1; Moodcen Sheriff, Supp. I 
Pharm. Ind., 167 ; V . C. Dutt, Mat . Afrrf. Hind., 3 og ; Dymock, Mat. 1 
A/tvf. g 7 . /wrf., 2 sV/., .?07; Fluck. & Uanb., Pharmacog., 305 ; 5 . I 
Arjun, Bomb. Drugs, S 3 ; Murray, PL and Drugs, Sind, (44; Year Boob j 
Pharm., 187$, 207; 1S79, 2 i 3 ; Cat. Baroda Durbar, Col. Ind. Exbib., | 
Afos. 121, 122 . Bc.den Powell, Pb. Pr. 3 jS, 451; Atkinson, Him. Dist., I 
3 10; Drury, V. PL, 275 ; Lisboa, U.PL Bomb., 245 ; Bird-wood , Bomb. 
Pr., 29S, 344 ; Christy, Com. Pl. and Drugs, VIII., 50 , McCann, Dyes 
and Tans, Beng., 56, 90; Buck, Dyes and Tans, -V.-H' 7 . P., 29; 
Liotard, Dyes, 47 ; Crookes, Dyeing, 512 : Wardle, Rep. on Indian Dves. I 
5, 3 o\ Campbell, Ec. Prod. Chut in Nagpur, No. 8408; Mason, Burma j 
and its People, 407, 758; Ilonigberger, Thirty-five years in the Ea.V, I., I 
4. 167, II., 297; Ain-i-Akbari, Gladwin's Trans., /., 96, 100 ; II., 41 ; I 
Stocks, Rep. on Sind 1 Spans, Eucyclop., 85?, 1424; Balfour, Cyclop, //.> 
690 ; Smith, Die., 8r ; Kew, Reports, 68 • Sitnmonds, Trop, Agri., 3<jo ; 
Picsse, Perfumery, 402; Indian Forester, XII., Abb., 4 : Agri.-Hort. 
Soc. of I fid,, — Transactions, VI.,240 ; Journals, (Old Scries ), II,, J57 ; 
IV., scl., 154; VI., 41 : IX., 422; XI., 26S ; Gazetteers 1—Orissa, A bp. 
VI., /79 / Mysore and Coorg, I.. 61 ; Bombay , V., 25 ; N.- W. P., J., 81 ; 
IV., Ixii; Panjdb, Shahpur, 66; Settlement Reports: — Punjab, Delhi, 
Ayp. xxv., 271. 

Habitat.—A small, elegant, and sweetly-scented bush, cultivated com¬ 
monly throughout India, perhaps wild in the Western regions, and accord¬ 
ing 1 to Roxburgh certainly so on the Coromandel Coasc. Stocks found [ 
it indigenous in Baluchistdn, and Brandis states that it is perhaps wild in | 
Central India. De Candolle writes that, owing to the shrub being at the 
present day more or less wild in all the warm regions of Western Asia and 
Africa to the north of the equator, he finds it difficult to ascertain its origin- I 
al area. From a consideration of the vernacular names in several lanVu- j 
ages, however, and particularly owing the wide dispersion of the Persian 
word panna , he is inclined to the opinion that the plant first grew on the ' 
borders of Persia, and that its use, as well as its cultivation, probably 1 
spread from that region west into Africa and eastward to India. 

This opinion would appear to be supported by the fact that the use of the 
dye as a cosmetic, in Inaia at least, is evidently of Muhammadan or West- I 
ern origin. 
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. Cultivation. 1 be henna plant is commonly cultivated in all the prov¬ 
inces of India, partly for the sake of its dye and fragrant flowers, partly 
as a hedge plant. The following account by Major Davies of its cultiva¬ 
tion in Shahpur, may be quoted from Baden 'Powell’s Punjab Products, as 
descriptive of the method which is likely to produce the greatest amount of 
dye: — 

“The soil is prepared by repeated ploughings, not less than sixteen, 

I and heavy manuring. Before sowing, the seed is allowed to soak in water 
for twenty-five days. It is then spread on cloth and allowed to dry par¬ 
tially. The plot of land in which it is proposed to grow the mendhi is then 
formed into small beds, and some days before sowing these are kept flood¬ 
ed. The seed is scattered on the surface of the water, and with it sinks 
into the ground. For the first three days after sowing, water is given regu¬ 
larly night and morning, after that only once a day. The young plant first 
shows above ground on the fifteenth day, after which water is only given 
every other day for a month, when it is supplied at intervals of three days, and 
this is continued for another month, by which time the plants have become 
nearly two feet high. They are now fit for transplanting. The mode of 
conducting this operation is as follows :—The young plant on being taken 
out of the ground is reduced by nipping off about six inches from the cen¬ 
tre shoot. After heaving been subjected to this treatment, the young 
plants are singly put into holes, previously dug for them, at distances of 
about a foot from each other. They are then watered daily until they' 
have recovered the shock of transplanting, and afterwards, as they may' re¬ 
quire it. The fields are weeded regularly' once a month. The first year 
nothing is taken from the plants, but after that they yield, for yea;rs without 
intermission, a double crop. At each cutting, about nine inches is taken 
from the top shoots of the plants. The two crops are got in Baisakh 
(April and May) and Katak (October and November) of each year. 

“The labourers employed in planting out the mendhi axe liberally fed as 
long as^ the operation lasts, and a distribution of sweetmeats takes place 
when it is over. I he season for sowing is during the month of Baisakh, 
that of transplanting, Saivan (July and August). A year’s produce of an 
acre of well-grown mendhi is twenty maunds of dry leaves, of which about 
six maunds are gathered in the spring, and the rest during the autumn 
months, and the same plants continue to yield for twenty or twenty-five 
years. 

" The selling price of the leaves averages a rupee for twelve seers, so 
that the value of the crops per acre is about R66. After the first year the 
expenses of cultivation do not much exceed those of other crops. The pro¬ 
duce of the mendhi grown in this district is nearly all carried across the 
Jhelum and sold in the northern districts, none of it finds its way to the 
south. ” 

Sind .—Reports from district officers inform 11s that in the Surat and 
Hyderabad districts it is grown in gardens as a hedge, the leaves being 
used tor the dye. In the Shikarpur "district it is also cultivated, the profit 
accruing therefrom being estimated at 50 per cent. On every 100 square feet 
of soil two seers of seed are sown in February. The seed germinates in about 
ten or twelve days; when a foot high, the plants are transplanted and in 
four months the crop is fit to yield its leaves for dyeing. The average 
quantity of dye produced in Shikarpur is said to be 5,000 maunds, of 
which i.ooo maunds are consumed locally, and the rest is exported to 
Sukkur and other places. 

Bengal and the North-West Provinces .—Henna is quite as common in 
these provinces as elsewhere, and, according to Gamble, is occasionally 
found in cultivation in the Terai. 

L. 130 















uimsTQy 


Products of India. 





Henna as a Dye. 


' ,, , lawsonia 

[J. Murray.) a lba. 


Madras and Bombay .—Henna is extremely common in these provinces as 
a hedge plant, and also occurs in gardens, but no statistics are available re¬ 
garding the area under cultivation nor the degree of utilisation of the leaves. 

Dye.—A decoction of the leaves is occasionally used in dyeing cloth, 
the colour produced being a shade of yellowish or reddish-brown known 
as malagiri . It is also employed in combination with other dyes in Raj- 
putana for dyeing handkerchiefs of an almond colour. Samples were 
sent for report by the Government of India to Mr. Wardle, who wrote as 

^^These leaves, said to produce a red colour, only produce a grey colour 
on silk by my methods after repeated trials; it is probable that the sample 
sent may not have been a good one. They possess no tannin as shown 
by no blackening of the colour with an iron salt. There seems to be more 
colour produced on unbleached Indian tussar without a mordant than on 
any of the others where a mordant was used. Aft hat there is of the colour 
seems to be very artistic.” Wardle’s statement that “ they possess no 
tannin” is at variance with the published results of chemical analysis, a 
fact that would tend to confirm his own suspicion that “the sample sent 
may not have been a good one.” _ . c 

Dr. Q. Watt (Selections from the Records from the Government of 
India , Revenue and Agricultural Department ., /.. $6) mentions that an 
Indigo-planter recently informed him that he was experimenting, on a 
large scale, with the leaves' of this plant, in the preparation of a reddish 
dye, isolated in the same way as indigo. This remark is of great interest 
in connection with the red dye described by Hove as similarly prepared 
from Bixa Orellana, and which at one time formed an important article.o. 
export from India to China. No evidence, however, appears to exist that 
the natives of India are, or have ever at any tmie been, acquainted with a 
cake-dye similar to Indigo, prepared from La vsonia alba. 

Much the most important use of Henna in India, as it has been all 
over the East for many centuries, is as an article of the toilet, the len\es 
bein' 5- used for staining the fingers, nails, hands, and feet, and for dye¬ 
ing the hair. The utilisation of henna for the former purpose dates from 
the earliest times, as is shown by ancient mummies and paintings. In 
India it is universal among Muhammadan women, and is also adopted 
to a greater or lesser extent by Hindus. To dye the nails the freshly- 
gathered leaves arc pounded with catechu or lime, and applied to the fingt rs 
over-night; for staining the hands and feet the leaves arc simply rubbed over 
these parts. For dyeing the hair the following arc the recipes principally 
in use, as given by Honigberger: “ Of Lawsonia alba and Indigofera Anil 
take each two parts, and of dried myrtle leaves and emblic myrobolans 
each one part; these are made into powder and mixed with water to the 
consistency of a soft poultice, which is applied to the hair. It is stated 
that this composition stimulates the growth of the hair, blackens that 
which is grey, and prevents its spotting. The second recipe is one which 
1 have myself used in earlier years n India and in Persia, and it is generally 
recognised by the orientals (who are extremely fond of possessing line 
long black hair) as the best preparation for the purpose. The powdered 
Lawsonia alba is made by water into a .oft pap, and applied in that state 
to the hair, taking care that all the hair is completely overspread to the 
roots. It is then covered and fastened up with leaves, or by a piece o» 
wax cloth or oil skin, and having been suffered to remain for from half an 
hour to an hour, the preparation is then washed off. The effect of this is 
to dye the hair a bright red colour, which colour by tbe next process is 
converted into a beautiful black. 

« The second application is a paste prepared with water from the pcv\ der I 
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of the indigo plant before mentioned ; it is used in a similar manner to the 
first but must be allowed to remain on the hair for three hours ; being then 
washed off, the operation of dyeing is completed, and the hair is rubbed 
with oil or pomatum, to give it lustre and suppleness. The only incon¬ 
venience of the processes I have described, which are so cheap in the East, 
is that they require to be repeated about once a wepk, for, as the hair grows 
from the roots, it would otherwise, after a few days, show at that part the 
natural colour of the hair, and consequently present a very unsightly ap¬ 
pearance. . These operations are generally performed at noon, a time when 
every one is at home either for rest or indoor occupation;” 

By certain classes of Muhammadans the process is stopped at the first 
stage, leaving the hair and beard of a brilliant red colour, and in Persia, 
Arabia, and Northern India, the manes and tails of horses are frequently 
dyed red by a similar process. 

Oil*—The seeds yield an oil of which little is known ; the flowers are 
used in perfumery and embalming, and a fragrant otto ( mehndt ) is distilled 
from them in Benares, Lucknow, and other localities. In Spons ’ Encyclu- 
pcedut it. is stated that this otto is “ remarkably and delightfully fragrant.” 

Olivier states that a fragrant water distilled from the flowers was 
known to the Jews, and was employed in baths, and as a perfume in religious 
ceremonies, such as marriage, circumcision, and the feast of Courban- 
Bieram. The ancient Egyptians made a similar use of the flowers for 
the purpose of perfuming the oils and ointments with which they anointed 
the body, and for embalming. 

Medicine . — Henna has been employed and esteemed as a medicine 
from the remotest times. It was used by the Egyptians as an astringent; 
Dioscorides mentions it under the name of Kvirpos. Pliny says that the 
most esteemed cypress of Egypt comes from Canope, on the banks of the 
Nile; the second from Ascalon in Judsea; and the third from the island of 
Cyprus. Prosper Alpinus also makes reference to the drug, stating that 
invalids procure ease by inhaling the perfume of the flowers, and by 
applying them to the forehead. Avicenna compares the properties of 
henna with those of dragon’s blood, and states that its leaves possess the 
same property of curing ulcers, and that a decoction of them is employed in 
cases of inflammation and burns, and as a remedy against ulcers of the 
mouth. 

In India henna is much esteemed by Muhammadans, indeed, a tradi¬ 
tion exists that their prophet spoke of it as syyadu ridhtn—ihe. best of herbs. 
Arabic and Persian writers describe the leaves as a valuable external 
application in headache, combined with oil so as to form a paste, to which 
resin is sometimes added. ‘‘They are also applied to the soles of the feet 
in small-pox, and are supposed to prevent the eyes being affected by the 
disease. Applied to the hair and nails, as already described, they have the 
reputation of promoting healthy 'growth. An ointment made from the 
leaves is said to have valuable healing properties, and a decoction is used 
as an astringent gargle. The bark is given in jaundice and enlarge¬ 
ment of the spleen, also in calculous affections, and as an alterative 
in leprosy and obstinate skin diseases; in decoction it is applied to burns, 
scalds, &c. The seeds, with honey and tragacanth, are described as 
cephalic. An infusion of the flowers is said to cure headache and to be 
a good application to bruises; a pillow stuffed with them has the reputa¬ 
tion of acting as a soporific. An ointment is also used as an external 
application to bruises” ( Dymock ). Ainslie states that tn Southen India 
the Vytians “ prepare a kind of extract from the pale-yellow, strong-smell- 
ing flowers, as also from the leaves and tender shoots, which they consider 
as a valuable remedy in cases of lepra and other depraved habits of the 
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P res Cribing it in the quantity of half a tea-spoonful twice in the j KEDICINS. 

mixecTihh ,T Dym ° Ck remarbs ‘ hat “ in the Konkan the leaf juice | 
in jv te is ,= l y ei ? as a remedy for spermatorrhoea, and with milk , 

in the condition popularly known as * hot and cold fits.’ ” Henna occupies a 
place in the non-oftcmal list of the Pharmacopoeia of India, where attention ' 

IS spcuallv drawn to its use in “that obscure affection termed ‘burning 

°? en me L J 1 '^ ” Dr ‘ G " erso " is quoted as mention" 

mgan obstinate case benefited by the use of the leaves, and it is stated that 
. the edltor ’ when in Burma, witnessed, in some cases, a great amount of I 
temporary relief to the distressing sensation of burning, from this remedy, j 
when numerous other means, had previously failed. The fresh leaves ! 
beaten up into a paste with vinegar and applied as a poultice to the soles i 
or the feet, was the common mode of application, but some patients obtained j 
greater relief from using strong frictions with the bruised leaves over the 
part. Like all other remedies, however, they not unfrequentlv fail to j 
afford more than temporary relief.” 1 J ! 

, ma >, bc ° f interest to note that Honigberger mentions a use of this | 
plant not dealt with by other writers. Remarking on a severe attack of 
rheumatism from which he suffered in Greece, he writes, “ Amongst‘the J 
many remedies which I applied, Lawsonia inermis proved the most effec- 

IHpLi!l erj ’fu n u g b l for<: t0 bed > 1 a PP lied to the a fleeted pan | 

he puherized iierb, with as much water as was sufficient to make a soft ■ 

poultice. In the morning I washed it off, but the place continued red; 
and feet ” ime W ‘ th whlCh the fa,r sex in the East stain their hands j 

Chemical Composition.— The only chemical substance of medicinal. Chemistry, 
value known to be contained in Henna leaves is an astringent principle. 1 140 

Berthelot suppiiscd them to contain gallic acid ; later investigations Ly I 
f ‘ Ab a-cl-Aziz Herraory have shown that the colouring matter consists I 

° f , fann f ' n t ° which , h , e g ave the na "ic of Hennotannic acid. I 
Dymock, quoting from JournaldePharmacie, January 1863, writes : “ This I 
principle is brown, of a resinoid appearance, and soluble in boiling water. I 
It possesses the properties of tannin, such as blackening the sesqni-salts j 
of iron, and precipitating gelatine. It reduces oxide of copper in Trommer’s 
test, and heat decomposes it, with the production of crystalline needles I 
which reduce nitrate of silver.” < 

Special Opinions.-* A decoction of mend hi har and hath is used I 
lor gonorrhoea as an injection (Surgom-Major C. \V. Calthrob , M.D.. 

, , rhe fr , cs 1 ! eaves > beaten into a paste with vinegar or lime juice, I 
•" ca** of * burning of the feet*” (Civil Surgeon ! 
h is a ennthiner A poultice of the fresh leaves i 

,^s^ tT v rEn fi; "'. h - en ? ppl,cd to t swollen aad P ainf "> parts ; it is also 
used to harden the skin of newly 1 nled wounds ” (Civil Surgeon ? j 

from the"ieav«’lfn y '^ North ‘Wistern Provinces). « An infusion made 
iiker< of L i b e " found Particularly useful in cases of scurvy and 
f i * I nds * In ulceration of the mouth, if is a valuable 

remedy, used a S a gargle” (Cm/ Surgeon F F. Perry Jullundur City I 
Panjab). I n Belgaum the seeds are Miled isbon and are ,considered use¬ 

ful in delirium. They are given internally ” (C. T Peters 'JR PanJr 1 
South Afghanistan) - The leaves, both^ry andgr^n m^KattwlS I 

Jayakar.'jfuikS). ^ rd ' eVe PncWy ,u;at ” ( Surgeon-Major A.S.G. \ 
les Wood - Gre >’ bard - close-grained, used for tool hand- 


Domestic.—This handsome shrub has always been a favourite garden 
plant in the East from the timet of the ancient Egyptians to the present 
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day. Thus Solomon writes, " My beloved is unto me as a cluster of 
camphire in the vineyards of En-gedi.” The use of the otto by the 
Jews has been already referred to, and they also had a custom of 
sprinkling the flowers on the garments of the newly-married. In India it 
is much cultivated as a garden plant and for hedges, and is held in parti¬ 
cularly high esteem by Muhammadans, who consider its flowers amongst 
the most suitable with which to compose a posy to be presented in token 
of esteem and honour. The utilisation of the otto and dye for domestic 
purposes has already been described. 


LEAD, Ball , in Man. Geology of bid.. III., 281-31 t. 

This metal rarely occurs anywhere in the metallic or native state, and ap¬ 
pears never to be found in this condition in India. Its commonest oic is the 
sulphide, or galena. Many of the other ores are of little interest save to the 
mineralogist, b»it bournonitc or antimonial lead, cerussite, or the carbonate, 
pyromorphite or phosphate, mimetite or arsenate, and crocoisite or chromate, 
are all of economic importance. Many compounds of lead which do not occur 
abundantly in nature, but which are extensively used in the arts for pigments, 
dyeing, glass-making, medicine, &c., are artificially prepared. 
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Lead, Mallet , Man. of Geol. of India, IV. ( Mineralogy ), 6, 1$. 

Vera,—The Metal i—Sisa, sisu, shisk, Hind.; Sisd, bundt, Beng.; 
Sisha, surb , Pb.; Shish, Dec.; Ikam, clam, Tam.; Shtshum, sheshumu , 
Tel.; Temcictam, Malay.; Khni-pok, khai-ma-pok, Burm.; Sisaka , 
Sans. ; Anuk, rassds , Arab. ; Surb , Pfrs. 

The Oers and Salts :— 

L Galena.-*S urntd,* krishna surma, Hind.; Anjana, satyoirdnjana. 
Sans. 

II. Red Oxide of Lead.— Sandhur , ingur. Hind. & Pb. ; Sendur, Dec.; 
Segapu , sendudrum , turn sindurum, Tam. y Yerra sinduram, 1 kl. ; Te- 
inavura , sadda langam, galahggam, Malay.; PI 7 sang, Burm.; Sin- 
dura, Sans. ; Isrenj , Arab. 

III. Litharge.— Murdasang, Hind. & Pb.; Marudar singhie, Tam. 

IV. Carbonate of Lead.— SaUda, Hind. & Pb. ; Yullay, muthd vullay , 

Tam.; Sibaydu, Tel.; Tima-putih, Malay.; Asfiddj , Arab.; Safcda, 
Pers. 

V. Chromate of Lead.— Peori-wilayti, Hind. 

References .—Forbes Watson , Indust. Survey, II., 406, *p7 : Baden Powell, 
Pb. Pr., it, 54, 63, 102, 114, 115; Mason, Burma audits People, 565, 
720 ; Abul Fast, Ain-i-Akbari (Blockmanris Trans.), 40 ; Atkinson, Him. 
Disl., 2 q 0 ; Pharm. hid., 360-364; Ainslie , Mat. I»d., /., 532-53? / U. C. 
Dutt , Mat. Med. Hind., 72, 73 ; Irvine, Mat. Med. Patna, 98; Crooke, 
Dyeing and Calico-Printing, 152, 154, S41 i Gazetteers Punjab, Shah- 
pur, l3; Settlement Reports ;— C. P., Raipore, 7; Punjab, Dera Ghazi 
Khan, 7; Dist. Man. -.—Madras, Cuddapah, 26, 27; Madras , Man. of 
Admin., II.. App. vi., 3s ; Bomb. Admin. Rep., 1872-73, 366. 

Occurrence.—Although at the present time lead ores are not largely 
worked in India, Ball states that there is probably no metal of which the 
ores have been worked to so large an extent in ancient times, excepting those 
of iron. This is testified to by the number of old mines in Southern 
India, Rajputana, Baluchistdn, and Afghanistan It is possible that in some 
at least of these cases the galena may have been chiefly worked for the 
silver which it contained. Ball states that ores of lead are found in 
Peninsular India, in the rocks of metamorphic, submetamorphic, and lower 
Vindhyan ages only; but that in the extra-peninsular area they occur in, 
at least, one younger formation, namely, in the cretaceous rocks of Baluchis¬ 
tan. 


(* Confused with antimony.) 
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As the working of lead ores in India is at present exceedinelv unimnort- 

nrr ^ ? Tu a 7 ° US ,’ does not a PP ear to be necessary to enfe'r into I' full 
account of the localities in which they are to be found. For such hrforma- 

■f , IS - refei T ed 1 J the . lon h r and exhaustive account bv Ball (he 

cit.). The following short description of the principal localities kindly fur 
suffice f by th Mr - Medlico « (1°*' Director of the 

suffice for the purposes of this work : — }) - 

“ A 1 , JungamrazpiUy or Baswapur, in the Cuddapah district of Madras 
fbf e « n « f t rOUS S aler >a occurs and was formerly very extensively worked, but 
5 *°t rl ' ,n ? s have been long deserted. Gazalpully, or Baswapur, in the 
Karnul distriet, is also another locality for similar ores. Deposits of galena 
containing silver occur m the Bhaugulpur district, and have been more or 
le. s worked at various times. There are some galena deposits rich in 
silver, at Dhadka in the Manbhum district. In the Central Provinces lead 

° r nd in V Rainur a; m A in b S r mb f ,P ^^ t Zhunan, and Padamput 

mined foHn P Aimir C Ai h01 ' n . Katana, galena occurs and has been 
M S’ and V da, P ur - ln Baluchistan there are ancient 
p „-,r at Sekran of considerable extent, but long deserted. In the 
Panjab argentiferous galena occurs at Manikaru in the Kulu district! 
! ,ead "tmes and works were started a few years ago near Subathu in the 
Simla district, and mines have been for long "worked by natives in Sirmur.” 

„ and Pigment.—'The red oxide op lead or red lead is larsrelv 

used as a pigment. It is made in certain parts of the country bv exposing 
0 f-and is also imported. It is not onlv largdf 
aZ l ol H f'" 5 ?" d d f orat, ng, but is also used lor religious pur- 
P? S ” by‘he Hindus, who make marks with it on their idols, and on their 
money at certain seasons for good luck. Boulders may frequently be seen 
l H *L mala >a "M^ked with a patch of red lead, w-hich is suppled to 
convert them into idols or objects of worship. All married HinJ^wom m 
employ red lead as a paint for the forehead. 

Die yellow Chromate op lead or peori-viilayti, so called from its 
resemblance to the Hardwari peori, is imported from Europe It is used in 
dyeing and as a pigment for all shades of yellow, from thepalest primro!" 
t P d ';'*P oran £ e chr °me; and , s also considerably employed in calico-printing, 
the colouring material being formed in the doth. The process employed 
is described by Crookes as follows: « ,4 ozs. of white sugar of leu d lce- 
la e) arc dissolved m each gallon of water and thickened w ith 41b of gum 
lhe solution is printed on the cloth which is then dried and passef for 

!h “nin^Tfrs a n' d , bath ° f '? chroma,e m Potash and c“mmon 

salt containing 6 ozs. of bichromate of potash and 24 ozs. of salt to the 
gallon. I ho ch ili is finally well washed and dried.” By this me ins 
yellow chromate 01 lead ,s precipitated in the fibres of the c\otl By sSv 
\arjing the chemical process different shades are obtained and’ the nro" 
cess is applicable to yarns as well as to cloth. ’ the pro 

The acetate and subacetate are occasionally employed as mordants 
on! hL ,r oduct !onof lakes, but the colours cl.ained^re inferior, and 
ate apt tu blacken in the presence of sulphur. A lead mordant is how 
ever >, ,n common ire for fixing aniline purple and mauve. ’ 

NtTR ate of lead is employed in mixin.. murexide purple, and it as well 
maSEr/g^ inSUad ° f the aCetate for chro- 

empl“t"''” “” l »' "o =*> ocpuiOBlIy sinibriy 

“*““*•*»«■*»•* *—> “ *po».d , 
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Medicine.— The monoxide or litharge (PbO.), the carbonate, acetate, 
subacetate, nitrate, and iodide are officinal in the Indian Pharmacopoeia* 
All these salts, except the acetate, are employed externally only, as sedative 
and cooling astringents, in various skin diseases. The acetate is similarly 
used, but is also administered internally as an astringent and haemostatic. 
The properties and applications of the officinal salts are too well known to 
require further description. . 

Preparations of lead have long been similarly employed, and valued in 
Indian medicine. Thus U. O. Dutt states that the Sanskrit name for Galena 
— anjana —literally signifies 44 the collyrium,” and was applied to the sub¬ 
stance, owing to the fact that it was considered the best medicine for the eyes. 
It is largely used at the present day as an application to the eyes, and is sup¬ 
posed to strengthen the sight, improve the appearance of the eyes, and pre¬ 
serve them from disease. In ophthalmia, blepharitis, and allied diseases of 
the conjunctiva it is prescribed in various preparations. U. C. Dutt describes 
two of these as follows (1) Galena is heated over a fire, cooled in a decoc¬ 
tion of the three myrobolans for seven times in succession, then rubbed up 
with human milk. (2) To one part of purified and melted lead, add an 
equal proportion of mercury and two . parts of galena, rub them all together 
and reduce to powder. Now add camphor, equal in weight to one-tenth 
part of the mass, and mix intimately. {Mat. Med ., Hindus.) 

Metallic lead purified, by pouring the molten metal into the milky juice 
of Calotropis gigantea, is also employed in Sanskrit medicine. It is re¬ 
duced to powder by again melting it in an iron cup, adding to it one- 
fourth part of its weight of yavakshdra (impure carbonate of potash) and 
oowdered tamarind shells, and agitating with an iron rod till the mass 
is reduced to fine powder. The preparation thus produced consists of an 
impure carbonate of lead. It is supposed to be a valuable remedy in vari¬ 
ous forms of urinary disease. A lead probe is preferred for the application 
of collyria to the eyelids. 

Litharge is unknown in Sanskrit medicine, but is said by Ainslie to be 
used by the “ Tamools ” for the preparation of certain kdltmbus or plasters, 
and to be placed by the Arabs amongst their anodynes. 

Red lead is described in Sanskrit medicine as useful for external appli¬ 
cation in cases of eruptive skin diseases. It is applied in the form of an 
oil, or liniment, and mixed with black pepper and butter as an ointment. 

* Domestic and Sacred.—The ordinary industrial uses of lead and its salts 
require no comment. The metal is comparatively little employed by the 
natives of India owing to its scarceness. Red lead is, as already stated, 
used to a considerable extent as a pigment for several religious purposes. 
Galena is employed not only as a medicinal application to the eyes, but 
also as a cosmetic in the place of antimony. It is also utilised to a con¬ 
siderable extent for glazing pottery. . 

Trade. —No statistics can be given regarding the inland trade in lead, 
since it is not sufficiently important to be returned separately. The import 
trade from foreign countries is, however, considerable, having amounted, in 
the year under consideration, to 113,130 cwt., valued at R 15,88,631. In 
addition Government imported 49,285 cwt., valued at R4»62,535. the 
trade has also increased very considerably during the past ten years. 
Thus, during the five years ending 1883-84, the imports (private) averaged 
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ore, and various kinds of wrought lead other than sheeting for tea-chests, 
have remained comparatively steady. 

The imports on account of Government have increased from an average 
of 6,854 cwt., valued at R 60,769 in the quinquennial period ending 1883-84, 
to 17,099 cwt., value R 1,98,220 in that ending 1888-89 (the figures of 
weight are defective, those of value accurate). The amount of the metal im¬ 
ported, however, fluctuates very erratically year by year, and consists 
almost entirely of pig lead for ordnance purposes. 

The greater part of the general imports comes from the United King¬ 
dom. Thus in the year under consideration the sources of .supply were as 
follows:—The United Kingdom, 94,262 cwt.; France, 15,788 cwt.; Italy, 
2 ,t 11 cwt.; Belgium, 825 cwt-; Ceylon, 97 cwt.; and other countries 47 
cwt. The shares of the seaboard presidencies and provinces in the imports 
were— Bengal, 76,407 cwt.; Bombay, 30,023. cwt.; Sind, 3,415 cwt.; 
Madras, 2,339 cwt., and Burma, 946 cwt. 

Re-exports. —With the increase in imports a corresponding increase 
has taken place in the re-export trade, which is, however, very unimportant. 
In the five years ending i 8: > 3-84 it averaged 2,658 cwt., value ‘1*29,707, while, 
in a similar period ending 1888-89, it averaged 3,962 cwt., value 1*39,136. 
Nearly the entire trade is in pig-lead. In 1888-89, the whole re-export 
amounted to 5,095 cwt., value 656,330, of which 1,612 cwt. went to Arabia; 
1,272 cwt. to Turkey in Asia; 899 cwt. to China ; 690 to Persia, and un¬ 
important quantities^ to other countries. Nearly the entire export was from 
Bombay. 
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Leather consists of hides and skins of certain animals, separated from I 
fleshy and fatty matters and prepared by means of chemical agents in such ! 
a way that they resist the influences to which tney are naturally subject. 1 
Skins in their fresh state are tough, flexible, and apparently well suited for | 
clothing, See .; but on drying' they become hard, horny, pervious to water, 1 
and finally putrid. These changes are prevented by the processes of the 1 
leather manufacturer, and at the same time the skin is rendered stronger, 1 
more impermeable to water, more supple and less likely to be affected by | 
wear and tear. The final result of the processes ordinarily employed is a 
chemical combination of certain constituents of the skin with tannin. Two | 
other processes are, however,occasionally followed, by one of which ‘'tawed ] 
leather” is produced, through the action of mineral salts, by the other ■ 
“ shamoyed leather” is formed, in which the skins are combined with oils ! 
or fatty substances. 


Vera.— Charmo, chamra, Hind. ; Tol, Tam. 5 Kulit, balulang , Malay.; I 
Charm , Pers. 


References.— Sel. from Rec. Govt, of Ind., R. & A. Dept., /., 8 frill ; i 
Baden For:ell, Pb. Prod., 156 ; Pb. Alarm/., 121-/36: Balfour, Cyclop, j 
II. , 6$3 ; Urc , Diet. Indus., Arts and Manu.,II., 836 ; Gazetteers :>— ; 
Bombay, IV., i3<s ; Peshawar, Hoshir.rpur, il3; Gurdaspur , <5/,* 
Shahpur , 78 • Settlement Rep., Kohat, 127 . 

The Natives of India have long been acouainted with the methods used , 
in tanning, though it is very doubtful if they have ever madcleatherof supe¬ 
rior quality. They employ for this purpose the hides of the buffalo, bullock, 
and cow, also the skins of goats and sheep. For an account of these the I 
reader is referred to the article on Hides, pp. 248-251; also to that on Skins, i 
Vol. VI. 

The following note by Captain dofra Stewart, R.A., on the methods 
pursued at the Government Tannery, Cawnpore, may be reprinted iron: 
the Records of theGovernment of India, Revenue and Agricultural Depart- 1 

L. 156 







miST/ty 



LEATHER. 


TANNING. 

Buildings. 

157 

Tlic Tannery. 

158 

Limo pits. 

159 

Bark taps. 

160 

Spenders. 

161 

Tan pits, 

162 

Tho Currier's 
shop. 

163 


HIDES. 
Raw 

material. 
Buffalo HidosJ 

165 


Bullock and 
cow Hides. 

l66 


Dictionary of the Economic 


Methods of Tanning. 


tnent, as it gives a full ajid interesting account of the processes most likely 
to give good results with Indian hides. 

TANNING. 

Buildings. — “ The tannery consists of a large building, in the floor of 
which are masonry pits plastered with chunam. The floor is on two levels. 
The lower contains the beam-house and lime-pits, where the hair and flesh 
of hides are removed by the action of milk of lime; also the bark-taps a d 
‘spenders ’ where the bark is infused. The latter are large masonry p 
with false bottoms of wood, through which the infusion drains ^ f 
holes into a well adjoining, where a pump is fixed, and *i t s 

raised and carried into the tan-pits on the higher level ; these are the pits 
in which the hides are “tanned * and they drain off into the spenders and 

ta P® XteCuRRiER’s SHOP is a long two-storied building : the lower storyis 
furnished with currier’s beams, and scouring tables of stone, w hae ^ 
hides are “shaved” and scoured preparatory to being oiled and dub¬ 
bed.” The upper story is for finishing the currying process. It is fur 
nished with wooden tables fpr setting out and hldes > 

which ore hung up to dry on battens suspended from the roof. I her 

* r ^5S“Thi^ 

"'^..'oIjpfa'^o^h'ides are obtained from the slaughter markrtsoM^uinpore 
apfS » t S« thf dry heat ol the climate «, 

s 2 ,?’ £ 

a?ises from the poorness of the skin of that beast. t is poorly fed, not 

a iid poorer Mussalman population, and also for gr^e>ut the 3^ ^ 

2 nd better cattle are rarely slaughtered; it is from these hat the lo^ Un_ 

nets select their hides for the finer uses of harn»s^l X’ flaymg ” from 

ments. Many good hides *£ ^^te/htLi aS from iirj^dicTous use 
inefficient arrangements in the slaughter-houses ana iro j 

°! » Cow Hides are also 

but the same care is necessary in select on. but they are small and 

tlic Commissariat Department are usually m J ch exported to England 

unfit for any thick work. I bis cU . • leather, for which it is 

and extensively used there Ifor boot and . , „ reat objection to North- 

much esteemed. In the English maikct there is groat j 
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West cured hides. Patna, Dacca, and Durbungah cures, though the hides 
are not in themselves superior, are far preferred. The finest hides of this 
description are those killed at Agra, Delhi, and Meerut. Much damage 
is done to the hides by branding on the butts and shoulders. 

“Goat and Shef.p Skins are always obtained green from the local 
market; goat skins are generally very good ; sheep arc poor and small. 
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MATERIALS USED IN TANNING, &c. 

“ Lime is brought into Cawnpore, chiefly from the Banda District, and 
is used for loosening the hair and flesh of hides and killing the grease. It 
should be taken in lump, unslaked. 

“ Babul bark is obtained locally, the wood being extensively used for 
firing. The bark season extends from January to June, that is, the spring 
of the year, when the sap is upon the trees; from six to ten-year old trees are 
the best for bark. The bark should be peeled from the trees immediately 
after thev are cut down. The natives are rather careless in this particular, 
and greatly injure the bark, for, to get it separated from the wood, they beat 
it with wooden mallets, and gash it about to get it loose; they then peel it off 
by hand ; each gash is a wound in the bark through which the tannin es¬ 
capes. In England a peeling iron is used, and long strips of bark are 
taken off without any beating, but of course this must be done before the 
sap has dried. The tannin is contained in the white or inner stratum of | 
the bark. The tannin is stronger in babul than in oak bark, but the quality 
is not considered so good. 

M Experiments tried lately in England by Professor Abel, the Chemist | 
to the War Department, proved babul to have keeping qualities quite j 
equal to oak bark, if not superior; it is thus a valuable tanning agent. 
But it has more colouring matter, that is, it gives a reddish liquor, and this I 
is somewhat against it, but a great advantage is found from mixing with I 
it, hurr, or bahaira (the myrobalan of commerce—the dried fruit of Tenni- 
nalia Chebula,), which is plentiful in the market, and is used extensively as 
a dye. The liquor from the hurr, or hurra, is a powerful tan, and though 
it is not reported to be of a quality that would make good leather of itself, | 
it is highly esteemed i n England to mix with other tanning agents, owing to 
the bright colour it imparts, and herein is its usefulness in combination 
with babul . The hurr is a product ot the forest, and is very common, but 
the natives of Cawnpore use it only as a dye. Sumach is an other tanning 
subs' lance, which has been used in small quantities at this tannery, but only 
for finishing and imparting colour. It is imported from England and is 
therefore very expensive. 

“ Cutch is a very powerful astringent and rich in tannin. It is the 
inspissated juice of Acacia Catechu (the khair of the forests), and is used 
by the natives as a dye and is also eaten with pan; iU tannin is three 01- 
four times stronger tfian that of oak, but of poor quality; the leather made 
of it i c of dark colour and does not last well, but tans quickly and there¬ 
fore so cheap!v, that it is used extensively in England : such leather is 
believed to be unsuited for wear in this climate. At Cawnpore the Cutch 
is employed onl\ for darkening colour when that is required. 

“ Divi-Divt is the pod of a shrub that is a native of South America, but 
grows well in the Madras and Bombay Presidencies; it is called the 
Caesalpinia coriaria. The pod is exported from Bombay to England, but 
in mall quantities. The tannin is strong ond considered good for mixing 
with barks. The shrubs were grown at Cawnpore from seed and a planta¬ 
tion of about 0,ooo or 7,000 trees is doing well. The barks of Sul, Asaina, 
and Amultas are known to contain tannin, and experiments are being 
carried out with them. (For a complete risunti of available information 
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regarding Indian tans.the reader, is referred to the article on ‘Tanning 
materials, Vol. VI.) 

“ The only oil used for currying is cod-oil; it is obtained from bngiana, 
and is the best known for the purpose. Indian fish-oil would answer, if 
more carefully extracted. Mutton or goat tallow is used either alone or 
mixed with cod-oil; in the latter state, it is called “dubbing,” which is 
applied to all leather intended for harness straps, or like pliable purposes. 

OPERATIONS OF THE TANNERY. 

" Native tanners and curriers are all of the Chamar caste; the former are 
Runehias , a trade class of that caste; such labour is very plentiful about 
Cawnpore. The wages vary from R5 to R9 per mensem according to skill. 

The hide when received green is only washed and put into a pit oi 
milk of lime, but if it has been salted and dried out, it has to be soaked in 
soft water before it can go into lime. It is often so hard dried that it wll 
not soak down, and heavy fulling stocks are required to break it down and 
soften it ready for the liming process. , 

“ The hides are first put into weak lime and then into stronger, until the 
hair is loosened and the skin ‘plumped’ up; they are then placed over 
tanner’s beams made of cast iron and convex, so that a two-handled, blunt r 
concave knife can be worked over them to push off the hair. \, hen this 
has been accomplished, the hide is turned over on the same beam, and the 
flesh and fat which was left on and has now become loosened by the action 
of the lime, is shaved off by means of a two-handled, concave, fleshing knife, 
which has sharpened edge, and takes off a greater or ess shaving as 
required. Some dexterity is needed in this work, as a slip, o. the knife: 
may shave too deep and cut into the hide. The most skilled tanners are 
employed in this, and called ‘beamsmen. , ( .. 

<< There is great diversity of opinion in the trade as to the use of lime. 
It is generally allowed that it is an evil but a necessary one; it is not good 
for leather, but the hair and flesh must be removed, and there is no safer 
way of doing so. In the French and in some of the American tanneries 
the hair is removed by sweating the hides and producing^partial decom¬ 
position, but this would be too dangerous in a climate like that ot India. 

^ “ Lime bein'* an evil, it becomes necessary, after it has done its work, to 

rapidly obliterate all traces of it in the texture of the hide, and this forms 
the second process of the tanning and is called bating Sole leather 
does not require this process, but for all harness and dress leather and for 
evty soft purp .se it is essential. The hides after being unhaired, fleshed 
and ^washed, are thrown into a pit called a ‘grainer in which bran and 
water have been allowed to ferment; the acid thus produced removes the 
lime from the texture of the skin and loosens and distends the pores, so that 
ihevared^ned of every foreign substance and brought into a state highly 
cpneifive to the action of tannic acid. , , 

‘‘ Much caution is needed in India in the management of grainers for if 
the hides are left a few minutes too long, the acid dissolves the ge utinous 
materials, the action being quicker than in England owing to the higher 

r > &*&!■£*'5Sf S3 
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to bring down or soften their skins, and they are most successful in their 
soft pliable leathers. 

“ Weak solutions of sulphuric acid have been tried, to plump up the 
skins; but the acid is expensive, and all the above mentioned grainers give 
more or less the same result. An experienced tanner can tell by feeling 
the hides whether they have been brought down enough, and are fit for the 
next process, which is the tanning proper. 

“ After the process of bating lias been gone through and before being 
taken to the tan pits the hides are once more put on the beam, and all dirt, 
short hairs, &c., removed. A new and recently patented process of bating 
is being tried in the Harness and Saddlery Factory at Cawnpore. The 
process consists simply of using carbonic acid gas to swell the hides and 
get rid of lime and greases by chemical action. The gas is generated in 
tlie usual way from whiting and sulphuric acid; and is introduced into a 
pit where the hides and skins are in water. After an hour or an hour and 
a half, the chemical action separates and deposits the lime, and the greases 
come out in the form of soap ; and bv scudding the hide over a beam, all 
the impurities are dissipated, and tfie hide is far better prepared for the 
tan-yard than by any of the old processes. 

“ Babul bark is broken and ground in a bark mill with breakers. The 
latter breaks the fibres of the bark, and the mill crushes and grinds it, thus 
rendering it easy of infusion in cold water and facilitating the extraction of 
tannin. Three mills with breakers are used at Cawnpore for this purpose, 
which are driven by a powerful steam engine. 

“ Myrobalans are ground and crushed in a disintegrator which is speci¬ 
ally made for the purpose. 

“ First infusions are made in the bark-taps above described, with fresh 
cold water. Soft water is of course the best both for this and for soaking 
hides in during the first stages in the beam hou^e, but water should be 
free of lime even for the tanning process. 

“ English tanners who produce cheap articles infuse with hot water ; but 
this is not considered good as it extracts too much of the colouring and 
other earthy matters, and hastens the development of gallic acid which is 
injurious to the liquors. 

u After a pit of bark has given off a liquor, the half-spent material is cast 
over into one ol the spenders, where atterwards another half-spent liquor is 
put on it, the mixture being freshened up and so on till the bark is quite 
spent, when it is thrown out. The liquors are continually worked over-ami 
over a train to spend the bark. 

I lie hides are first put into the oldest or weakest liquor. In the state 
in which they come from the grainer they should not be subjected to the 
too sudden action ol tannin ; they are therefore continuallv handled or taken 
in and out of the pits. The pits are called ‘ handlers.’ For the first 
month the hides are handled daily, then gradually nllow’ed to remain longer 
a . h v.srer t il they are fit for the next stage, which is called dusting. The 
pits arc called ‘dusters.* The hides are put into a etrorger liquor with 
some finely ground bark thrown in between each lajerof four or five hides, 
to keep the strength of the liquor up as the hides suck in the tannin. 

“ In the dusters, the hides are taken up weeklv, and then fortnightly, 
when new liquors are supplied and fresh bark added. 

“The dusting goes on for three or four months, and then the hides are 
read\ for laving aw'ay. The pits are now called 4 layers, 3 and the hides arc 
put into a new strong liquor, with quantities of fine bark between each. 
In these pits they lie for a month or two at a time absorbing the tannin. 
The half spent liquor from layers, dusters, and handlers are* always drain¬ 
ed oft on to the tup of Lhe spenders, and these after being freshened up are 

39 L. 193 


TANNING. 


Sulphuric 
acid grangers. 

iS6 


I 


Bark 

grinding. 

187 


Tanning 

proper. 

l88 


Infusing 

bark. 

189 

Speeding 

bark* 

190 


Handling, 

191 


Dusting 

IC 2 


Laying awav. 

103 












WNlSfffy 



LEATHER. 

TANNING. 


Dictionary of the Economic 


Native Process of Tanning; Currying. 


brought up again by means of the pump ; thus they are kept moving, 
which is very important, as it retards the formation of gallic acid which is 
injurious to the tannin, and which' is but too apt to form in hot weather. 

“ Babul bark and myrobalans are infused together, and the addition of 
the latter adds great strength, and takes away from the deep colour of the 



rime taken in 
tanning. 

19 * 


* “ The hides are kept three or four months in layers, and by that time in 
o-eneral the tannin has penetrated right through them, and they are tanned. 
Buffalo hides take from nine months to a year from first to last, according 
to weight and substance; cow hides are tanned in from four to six months; 
sheep and goat skins are done in tubs, and take from a month to two 

months. . _ ,. ,. 

“ The climate of India is favourable to the penetration and combination 
of tannin with the gelatine of hides. The chief danger to be guarded 
against is the fretting of liquor and production of gallic acid, a compound 
more readily produced in Indian Tanning owing to the atmospheric heat. 

“ After the hides are tanned, they can be dried and stored, but in this 
country they are apt to dry so hard, and to darken so much by the action 
of light and air that it is thought best to curry them at once, especially for 
harness work or dress leather. For sole'leather or crop hides no currying 
is required, but they are struck, that is, pressed down and rolled, and then 
stored. 

NATIVE PROCESS OF TANNING. 


Native 

running. 
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" Native tanners carry out the liming process very much like that de¬ 
scribed ; they, however, rather overlime the hides according to linglish 
ideas. Their grainer is very effectual as far as softening the skins ; they 
then rinse out all moisture, and, while the pores are yet opened, they work 
the hides in liquor, and afterwards sew the hide up into a bag having 
one end open. ~ This bag is filled with* finely pounded bark and hung up 
over a pit from which liquor is ladled into the bag, and there a very 
strong infusion is formed which percolates through the pores of the hide. 
This tannin therefore goes right through the hide, but it has not time to 
make the chemical combination, which is considered so essential for the 
leather. Native tanning does not occupy more than a week. 
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CURRYING. 

“ For harness and all dressing purposes, the currying is a most necessity 
and important process. By tanning, the hide has become leather, but it is 
not fit for use without currying. This consists of a number of manipula¬ 
tions, eg., stoning, shaving, scouring, oiling, reshaving or flattening, setting, 
resetting, dubbing and finishing. 

“ For ordinary harness leather a buffalo hid3, as it comes from the tan 
pits, is hung up till it is half dry, when it is stoned out with a rough stone 
on a fiat, table, to straighten it as much as possible. 

«It is then thrown over a currier’s beam, an upright thick plank faced 
with Lignum vitae. This is the beam board for shaving on. 1 he hide is 
smoothed down the board, and the currier, with a two-handled shaving 
knife, having a turned edge, takes off the outer flesh and inequalities from 
the flesh side, in fact, levels the hide as nearly as he can do so, having 
regard to economy in not wasting leather. The object of this shaving is to 
get the hide to lie flat on a table, so that the scouring stones and sleepers 
may touch each part of the surface with equal pressure and thus thorough y 
clean it, as well as press out all dirt and bloom, or earthy deposit from 
bark that remains in the tissue. , 

“ The preparation and use of the currier’s shaving knife requires s 
men, each man sharpens and turns the edge of his own knite. 
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rubs it and clears a perfect straight edge, then places his knife, edge 
upwards, before him on the floor, holding it between his knees, and resting 
it against the wall ; in this position he takes in both hands a heavy steel 
and presses it along the straight edge, with more or less pressure as required 
to turn the edge. This edge catches the lumps and inequalities of the flesh 
side and shaves them off. When shaved the hide is laid .flat on a stone 
table, and undergoes a series of scourings and pressings out on both sides, 
to remove bloom and dirt and take out crease. After this it is steeped for 
two days in sumach or myrobalans to give it a finishing colour. These 
infusions are made with boiling water. ** 

“ The hide is then taken to another table, and sleeked out on both sides 
with a steel sleeker ; then while still wet, cod-oil is rubbed lightly on the 
flesh, and more heavily on the grain. It is then hung up to allow the oil 
to be drawn into the pores of the skin as the water evaporates. 

‘ When about three parts dry it is passed through a stoning machine and 
pendulum roller ; this is done to make the leather firm and to get out the 
stretch, and, then, for a second time, it is placed on a currier’s beam to be 
lightly re-shaved on the flesh side, that is, the roughness is taken off 
without sacrificing much of the leather. This process is called flattening. 

“ After this it is hung up again to dry a little more. It is afterwards 
stoned out on a table. Then the table or sufficient portion of a table for the 
hide to he on is rubbed over with dubbing (a mixture of oil and tallow) 

1 he hide is laid on the dubbed table, grain upwards, so that the flesh 
adheres to the table; in this state it is well set out, that is, the hide is 
stretched out as much as it will go by pressure with a hard setting stone 
.with a smooth edge. To do this the hide is damped down in any place 
in which it may have dried too much. 

• i " W j Cn / air, y set » !t is allowed to dry a little, then stoned out on the flesh 
S1 ?\and afterwards reset on the grain side, to prepare for the dubbing 
which is now laid on with a brush, rubbed in and smoothed down with the 
palm of the hand, 

• « j Care must be taken that the hide is equally damped all over before it 
is dubbed/ otherwise the dry parts will remain dark in colour. In this 
clry climate it is very necessary to watch that hides do not get too dry in 
the processes of * currying/ When dubbed, the hides are hung up to dry, 
and when the grease has gone well in, leaving a white coating of refuse- 
tallow on the outside, they can be taken down and finished off, which is 
done on a table. First, the flesh side is smoothed with a pebble or glass, 
then the gram is ‘ sleek< /’ with a fine ‘sleeker ’ to remove the coating of 
aJow, then sleeked with the pebble and glass to make smooth and bring 
rb a j j S i S ; llide is then dried out * After all this, the hide is ready for 
l .au Sadc Cr and harness m aker. It is prepared for various other purposes 
v ith more or less dubbing, as the leather may be required for soft or for 
hard purposes. 

Cow hides do not require so much setting as buffalo, but they have 
oiling and dubbing in proportion to their thickness. For very soft uses the 
cow hides are softe ned by hand labour with a crippling board which loosens 
the gram. 1 r 

. Sheep and goat skins are oiled and then set, and dubbed, hung up, and 
d^out, after which they are softened. ’ F 

The following tools are used in tanning tongs for lifting hides out of 
jmep 1 sj unhalrmg, fleshing, and rounding knives; tanner’s hooks for 
Mtl ^ ,d fn° Ut - of tan P ’ ts 5 scudding knives ; striking pens. 

1 hp following tools are used in currying :—currier’s shaving knives • 
sharpening and turning steels; scouring, pumice and setting stones ; scour- 
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ing, finishing, and glass sleekers; pebble ; stuffing brush ; crippling boards 
rub-stone and clearing-stones 'for sharpening knives. 

NATIVE CURRYING. 

“ The natives neglect the currying process of their leather. 1 here is no 
trade corresponding to the currier’s 1 in this country. The best harness- 
makers curry their leather, before cutting it up into straps, in fact they curry 
it in strips of a foot wide, and apply tallow only; very often they apply nothing 
but buttermilk, which gives the leather a very bright appearance, but the 
moisture very soon evaporates, and the leather becomes hard and brittle. 

BEST KINDS OF NATIVE LEATHER, 

As above stated the usual product of the Indian tanner is a hard, im¬ 
perfect, thick leather which is very pervious to water, and is not at all dur¬ 
able. In certain localities, however, fancy leathers are produced of a very 
good quality. Perhaps the best of these is the soft wash-leather of the 
Kangra and Hushiarpur districts o! the Panj&b, and the red skins 
of Nurpur, The former is of .a very soft texture, of a greenish buff colour, 
and so thin and pliable as to be made into gloves, or the breeches which are 
constantly worn by the Kangra hill-men in the colder months The method 
of preparation is described by Baden Powell as followsFirst the skin 
is wetted, and then steeped in a matka or earthen pot full of lime andt water, 
the mixture to be sufficient in quantity to cover the skin completely. 
Everyday the earthen pan, which is kept carefully closed oyer is opened 
and the skin turned and shaken in the lime water j if the skin is thin, twenty 
days of this treatment suffice; if thick, one month. After this the skin is 
washed in clean water, and then well rubbed with the dried and powdered 
leaves of the dhao tree (Anogeissus latifolia, Wall.) for two hours succe^ 
sively. After the rubbing is over the leaves and skin are put togethe a 
vessel and water added. Next day the skin is tied on a stick and wrung out. 
(as a dhobi does clothes). Again it is steeped m a [rtsh solution of the 
leaves and this process of steeping and wringing out is repeated for four day s 
consecutively; fresh leaves are to be used each time. The skin is then sewed 
up with a muni string, into the form of a hollow sack, filled with dhao leaves, 
and hung up. On being taken down it is reversed and hung up again by 
the othefend ; this ensures both ends being well impregnated with the solu¬ 
tion—the process occupies two days. The skin is then opened out, dried, 
well rubbed with oil, and eventually washed. When dry it is scraped With 
an iron implement called rambi, and is thereafter again rubbed with 01. 
After three or four days it is washed in cold water and dried. It is then 
rubbed with a mixture of curds and water and again dried, the process be- 
in,,- thus completed. The skin chiefly used is that of the sabur or sambar 
deer, but others, such as those of the goat, buffalo, &c., may be em¬ 
ployed.” A similar method is followed in the preparation of skins with the 
hair on, with excellent results, care being taken to avoid injuring the: fur. 

The coloured leather of Nurpur is, according to Baden . owell, pre¬ 
pared as follows ; —“ The leather is of two kinds, thick and thin. The hick- 
esi is that prepared from buffalo hides, next that from the hides of cows and 
bulls. The thin leather is made from the skins of goats, sheep, rams, 
and deer. The hides of horses, asses, and camels., are also occasional v ut i¬ 
lised. The thick kinds are made of two colours, black and red,and t 
thin of four-black, yellow, red, and green; the red or crimson '*.*,_“™e 
monest. The method of preparing the small skins is as follows . T c 
skins are rubbed when fresh with two ch.ttacks of salt, and put'nthes.nm 
one day they dry. They are then washed rubbed with wood ashes and 
the hair, thus lbosened, is scraped off with a piece of wood. The skins 
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iire then put into water, rubbed with pieces of rough potsherd, which 
completely removes the hair, &c., and again washed. When forty skins 
have been prepared thus far they are together put into a great earthen 
cauldron or ndnd, along with barley-meal 6 seers, salt 2\ seers, and water 
is poured on. They are left to soak in this for four days, then 2 seers of ban - 
hath (coarse catechu) are added. The soaking is continued for four or five 
days longer, after which the skins are taken out and again scraped with an 
iron hhurpa or scraper. They are again soaked in a ndnd with 7 seers of 
barley-meal and 3 seers of salt dissolved in fresh water, for a period of three 
to four days. The process of dyeing is now performed by soaking the skins 
for three or four days in solutions prepared as follows :—Four seers*t)f lac are 
boiled in water with 2 chittacks of sajji (coarse soda).and two chittacks of the 
bark of the lodar tree (Symplocos ? crataegoides, Ham.). From this solution 
the skins are removed to an infusion of the bark of amaltas (Cassia Fistula) 
and allowed to soak for three or four days; they are then removed and the 
colour fixed by rubbing the skins with powdered salt. The cost of pre¬ 
paring 40 red skins is R 12-9-6.” The leather thus prepared is employed 
in the manufacture of belts, ornamental native shoes, saddlery, &c., for an 
account of which the reader is referred to works on Indian Manufactures 
and Art Industries. 

A soft leather of very fine quality is prepared to a small extent in Guj- 
rat, for the purpose of covering the easy chairs known as “ Gujrat ” chairs. 
It is probably manufactured by a more or less satisfactory imitation of the | 
European process of softening, dyeing, and polishing leather. 

English leather, manufactured and unmanfactured, is largely imported, I 
as are Russia leather and several ornamental leathers from Afghanistdn. ! 

Trade.—The following passage occurs in the Review of the Inland 
I rade of India for 1888-89 : — tf Having regard to the consumption of so 
large a population as that of India, the inland trade in leather manufac¬ 
tures, valued at 83 lakhs of rupees in 1888-89, seems altogether dispropor¬ 
tionately small. The apparent discrepancy is, however, readily accounted | 
for by the communal institutions of the people. Each village has its own j 
workers in leather, who are also, to a large extent, their own tanners; and it j 
is part of their recognised duties to keep their patrons in boots*, and to cure i 
and make up the hides required for the leathern buckets made for irriga- j 
lion. The needs of the agricultural population being thus locally supplied, 
without the intervention of traders, the traffic is practically restricted to the 
demands of the city classes and the requirements of the army. 

“There arc several large towns which enjov a special reputation in the | 
leather goods trade. Delhi, Agra, Lucknow, Benares, Patna, Poona, O'.c., 
are manufacturing, collecting, and distributing centres for native shoes, i 
Cawnpore, the seat of a large Government leather factory, is noted for its 
harness, saddlery, and European boots. Calcutta supplies the cities of ! 
Bengal with shoes in the European style, which have supplanted those of J 
old fashion in the Eastern Provinces.” Mr. O’Oonor (Statistical Tables ' 
for British India , iSSS-Sg) states that 48 tanneries are returned in all, of 
which 30 are in Madras, 11 in Sind, 3 in Calcutta, 2 in Cawnpore, and 2 
in Bangalore. The estimated value of the outturn. as far as known, from j 
these concerns in the same period was R24,09,895. The 15 principal 
tanneries employed an average daily number of 2,224 men, out of which one 
Boot Factory in Cawnpore employed 1,388. A review of the Rail and River- | 
borne Provincial Trade Returns for the same year shows that the total quan- j 
tity of manufactured leather thus transported amounted to 71,70s maunds, 
valued at R82,72,625. Of thisamount Calcutta exported 14,137 ir.aunds, ! 
of the considerable value of 1*29,97,044; the North-West Provinces exported 
a mu;h larger quantity, 20,237 maunds, but of markedly less proportionate | 
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value, Riq,22,SI5. Similarly, the exports from the Panjab are seen to be 
large, 17,928 maunds, and again of considerably less Proportionate value 
than those from Calcutta, amounting only to R 10,03,968. Following on 
these were Bombay Town, Bengal, Sind, Madras Seaports, Bombay, 
Karachi, Madras, Mysore, Rdjputana and Central India, the Central Pro¬ 
vinces, the Nizam’s Territory, Berar, and Assam, named in order ot 1m- 

P ° rt The!argest importing provinces was Bengal, with 24,537 maunds, valued 
at R^6,2 5,089, followed by Calcutta town with 11,703 maunds, value 
Rio 86 074. Next in order of importance were the North-West Provinces 
and Oudh with 8,390 maunds, value R 7 > 85 , 97 L the Panjab with nearly the 
same amount, then Sind, Bombay, Rajputana and Central India, the 
Central Provinces, Madras Seaports, Bombay Town, the Nizam s i erritory, 
Assam Berar, Madras, Karachi, and Mysore with much smaller quantities. 

Coasting Trade. —The trade in foreign leather is not recorded, appa¬ 
rently because it is too unimportant to be worthy of notice. In Indian 
leather, the average imports value somewhat less than a lakh ot rupees, 
and consist chiefly of unmanufactured leather, transhipped from Bengal 
and Madras to Burma. The average imports of boots and shoes (Indian) 
are if lakhs of rupees, and chiefly comprise supplies from.Bengal to Burma. 

Foreign Trade. —During the past ten years the imports of Foreign 
Leather show a marked increase, notwithstanding the development in the 
home manufacture of articles for European use from £ ountr y Q le Q a ^ h f f: 
Thus during the five years ending 1879-80 and that ending 2880-89 t 



1875-1880. 

—---- T | 

1884-/889. 


Cwt. 

R 

Cwt. 

R I 

Unwrought Leather . 

740 

1,01,865 

i,5i4 

2,46,873 j 

Leather Manufactures 


8,01,110 

... 

12,09,173 | 

Total 

... 

9*02,975 

1 - 

14,56,046 


The principal market from which both unwrought and manufactured 
leather is imported is the United Kingdom. For example in the I** year 
for which statistics are available, 1888-89, out of a total value of ioj lakhs 
of ruoees, over 15 lakhs represented the imports from the United Kingdom. 
Small quantities are also obtained from the Straits Settlements, France, 
Australia, Austria, Germany, Belgium, Ceylon, and other countries. A 
larp-e proportion of the leather manufactures (6 lakhs of rupees m value in 
1888-89) consists of Saddlery and Harness. The distribution of the imports 
in 888 i-8q was as follows 


Bengal 

Bombay 

Sind 

Madras 

Burma 


Lakhs R 


Total Lakhs R 


Un wrought. 

Saddlery and 
Harness. 

i'*9... 

2*49 

1 '97 

2*32 

'06 

•32 



*48 

*44 

37 

5*93 


other sorts. 

•84 

5'i7 

*21 

*6s 

* ! 9 


706 
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1 he imports in 1889-90 (details not given) were valued at 18*48 lakhs of 
rupees, against 16*69 in 188S-S9. The figures of trade here quoted are ex¬ 
clusive of those of boots and shoes, the imports of which average about 
12 lakhs rupees. The United Kingdom is the largest supplier of these, and 
Bengal and Bombay take by far the greatest share between them. 

Frontier Tr^e. —The imports from across the frontier average 1*20 
lakhs of rupees. The average exports are about R2J lakhs (chiefly manu- 
ractured leather) : the traders mainly between Kabul and the Pan jab. 

1 he Re-exfort trade is small and unimportant. The average for the 
five years ending 1883-84 was 25 cwt. of unwrought leather, valued at 
R 14,566, and manufactured leather, value R30,6 io, During {tie past five 
years the average in both cases was smaller, vis., 21 cwt. of unwrought 
leather, valued at R2,72i, and manufactured, valued at Rig,023. The re-ex¬ 
port trade is principally between Bombay and the United Kingdom. 

Exports op Indian Leather. —The exports of unwrought leather 
have slightly increased in quantity but diminished in value during the period 
under consideration ; the exports of manufactures have slightly increased in 
value. Thus, in the five years ending 1883-S4, the average was 184 cwt. of 
un wrought leather,, value,. ^14,566, and manufactures to the value of 
R22,295, while during a similar period ending 1888-89, the average was 
291 cwt., value Ri.4,382, of unwrought leather, and the manufactured article 
to the value of R26,368. In the above statistics a small quantity of sad¬ 
dlery and narness, annually exported as Government stores to Aden, have 
not been included. In 1S88-S9 the value of this amounted to only Rug. 
In conclusion it maybe noticed that the above figures show a steady in¬ 
crease in the amount of leather imported from Europe, notwithstanding the 
concurrent development of the Indian tanning industry. Also, that the 
amount of unwrought leather imported has increased in a higher ratio than 
the amount of leather manufactures, thus shewing a development in the 
demand for European leather, presumably intended to be manufactured in 
this country. 
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LEBIDIEROPSIS, Mueli: : Arg.; Gen. PL, lit ., 268. 

A genus of Euphorbiace.e reduced in the Genera Plantarum to Cleistan- 
thus, Hook ./. 

Lebidieropsis orbicularis, MiulU-Arg .; Euphorbiacilb. 

This species is reduced to Cleistanthus COllinus, Benth., in the Flora of 
British Indio, V., 274. Sir d. D. Hooker, however, remarks that “the 
genus Lebidieropsis should probably be restored ; the globose seeds differ 
wholly from those of another Cleistanthus.” When the description of the 
genus Cleistanthus was written in Vol. II. of this work, this species was 
inadvertently omitted, all the economic information regarding the plant in Indin 
being described by Beddome, Gamble, Brandis, and others under Leb»‘- 
aieropsis. Ihe description may, therefore, for the purposes of this work, be 
given here. * 

S ^rJ? RIDELIA COLIINA » /• & Am.; Amanoa collina, Baill. • 
Lkbidieropsis collina, Muell ,- Arg. ; Cluytia collina, Roxb. • C 
RET USA and PATH LA, WitfhL ; Anorachne OR3ICULATA, Roth ’' A* 
Cadishan, Roxb.; Emulica Palasis, Ham , ‘ 

^ arJ T\. H i ND * ’* Knrada, Uriya; Parasu, pas, fiasu, lar- 
chuler, K ol. *\ Kargallt, Santa l ; Ghara , Berar ; Kergali, Khar war • 
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A useful wood for Turning. 


En. Ceylon PI ., 280 ; Drury, U. PL, 276; Campbell, Ec. Prod. Chutia 
Nagpur, No. 7543 ; For . Ad. Rep. Ch. Nagpur, 1885, 6, 34. 

Habitat.—A small deciduous tree, met with in the dry hills of various 
parts of India ; extending from Simla eastwards to Behar, and southward 
to Central India and the Deccan; rare in Ceylon. 

Medicine.—Roxburgh writes, “ The bark or outer crust of the capsule 
is reported to be exceedingly poisonous.” The Rev. Mr. Campbell re¬ 
ports that the fruit and bark are employed in Chutia Nagpur to poison 
fish, and that the latter is also considered a useful application in cutaneous 
diseases. For severe headache, the head and upper part of the body are 
bathed in water in which the leaves have been steeped. 

Structure of the Wood.—Red, tough, moderately hard to hard, close 
and even grained, warps in seasoning; heart-wood dark red, sapwood small, 
lighter coloured ; weight 54 to 55II3 per cubic foot. It resembles the wood 
of Eugenia operculata, and is almost identical with that of Flacourtia Ram- 
ontchi [Gamble). Beddome states that it is much used in India, and since 
it coppices well and is procurable in great abundance, it may be specially 
recommended where fuel is required in the more tropical parts of the 
country. It has also been described as a useful wood for turning. 

Ledeboilria hyacinthoides, Roth.; see Scilla hyacinthoides, Linn. / 

[Vol. VI. 

LEEA, Linn. ; Gen. PL, I., 388, 999. 

A genus of small trees, shrub, or herbs, belonging to the Natural Order 
Ampelide.t:, which comprises about 25 species; most abundant in the tropicsof 
Asia and Africa. Of these 15 are recognised by the Flora of British India as 
indigenous to this country. ( 

Leeaaspera, Wall.; FI. Br. Ind., L, 665; Ampelide2e. 

Syn. —? L. herbacea, Wall. Cat., 6829 and 6S24 E & G (in fart) under 
L. Staphylea. 

Vern.— Kumdla , N.-W. P.; Kumdli, kurmdli, Kumaon; Holma, Pb. ; 
Thakya-tumay-than, Burm. 

References.*— Brandis, For. Fl., 102 ; Kura, For. FI. Burm., 1., 281; 
Gamble, Man. Timb., 93 ; Stewart, Pb. PL, 35; Atkinson, Him. Dist., 
307 ; Ec. Prod., N.-W. P., Pt. V., 93 ; Indian Forester, X., 325 • Agri 
Hurt. Soc. of Ind.: — Journ. (Old Series), XIII., 309 : Gazetteers : — My¬ 
sore & Coorg , 58; Bombay, XV., 43J ; N.-W. P., IV., Ixx. 

Habitat.'—A herb or small shrub of the Western Tropical Himalaya 
from Jamu to Nepal, ascending to 6,000 feet; also met with in Oudh and 
Western India from Khanddsh to the Konkan. According to Kurz. it is 
common in the mixed forests all o^er Pegu, up to 2,000 feet. 

Food.—Produces a small, black, succulent fruit, about the size of a 
black currant, which is pleasant to the taste, and is eaten by the Natives. 

L. crispa, Willi.; Fl. Br. Ind, I., 663. 

Syn.— Leea pinnata, Andr. 

Vern.— Ban-chdUtd, Beng.; Nalugu , Malay.; Kaletthein, haphet-theing, 
Burm. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 220, Kurz , For. Fl. Burm., /., 
280 ; For. Rep. Pegu, App. C. t tv; Gamble, Mar.. Timb,, 93; Dymock, 
Mat. Med. W. Ind., 2nd hid., 187 ; Pharmacog. Indica, /., 365; Gazet¬ 
teer, Bomb., XV., Pt. 1430 ; Agri.-Hort Soc. of Ind,. — Transactions, 
VII., S3 » 'Journals (Old Series), VI., 36 ; lX., 411. 

Habitat.—A tall shrubby perennial, met with in the Sikkim Him 4 Iay«. 
and Khasia mountains, from 1,000 to 4,000 feet; also in Sylhet, Assam, 
Chittagong, the Konkan, Pegu, and Martaban. 

Medicine.—The Rev. J. Long states (Agri.-Hort. Soc. of Ind. Join- 
nal, IX.), that the leaves when bruised are employed in Bengal as an 
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application to wounds. Dymock, in his description of L. macrophylla, 
Roxb., writes, u The tubers of L. crispa, Willd., are also used as a remedy 
for guinea-worm, and are said to be more efficient than those of L, macro- 
phylla.” 
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Leea hirta, Roxb.; Fl. Br. Ind ., /., 668. 

Syn.—L. SCABRA, Steud. 

Vern.— Kakjanghd, Hind., Bbng. ; Stirapddi, Tel. / Nagamauk, nagd 
mouk, Burm. ; Kdkajanghd, hakdngah, Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C., 220 ; Eure. Fcr. FI. Burm /., 
281; For. Rep. Pegu, App. C ., iv ; Gamble , Man. Timb.^93; Elliot, Fl . 
Andhr.y 170 ; U.C.Dutt , Hind. Mat. Med., 301; Phaxmacog. Indica, 
I., Campbell, Ec. Prod. Chutia Nagpur, No. 8136. 

Habitat.—A shrubby perennial, met with in the Sikkim Himalaya, 
Assam, Sylhet, the Khdsia mountains, Eastern Bengal, Chittagong, Pegu, 
and the Andaman Islands. The Rev. A. Campbell reports having found 
it also on Parisnath Hill in Behar. 

Medicine.—The authors of the Phannacogvaphia Indica write, “Leea 
hirta, Roxb. (Kakdjangha) is also used medicinally, ” but thev neither give 
ah account of its properties, nor state in what part of the country : t is uti¬ 
lised. No information on the subject appears to be obtainable from the 
works of other Indian writers; but it may be safe to assume that in this,. 
as in ether species of Leea, the tubers and stems are probably astringent 
and mucilaginous. 

L. macrophylla, Roxb. ; Fl. Br. Ind., /., 664 ; Wight , Ic., t. 1154. 

Syn. —Leea latifolia, Griff.; L. simplicifolia, Griff. 

Vern.— Samudraca, dholsamudra , Hind.; Dholsamudra, Beng.; Hatkan* 
Santal; Dinda , Bomb.; Dinda , Mar. ; Kya-bet-gyi, kyah-phet-kyi, 
Burm. ; Dholasamudt ikd, Sans. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 2 tq ; Grijf.,Ic. PI. Asiat., *25, 
f. 1 ; Brandis, For. Ft., J 02 ; Kura, For. Fl Burm., /., 2 JS ; For. Rep. 
Pegu, App. Civ. : Gamble, Man. Timb., 9 3 ; Dalz. & Gibs., Bomb. Fl., 
4 J ; Pharmacag. Indica, I., 364: U. C. Dutt, Mat. Med. Hind.. 2; 7 • 
Dymock , Mat. Med. \V. Ind., 2nd. Ed., 1S7 : Drury, V. PL, 236 ; Lisboa, 
U. PL Bomb., 151 , 29/ / Campbell, Ec . Prod. Chutia Nagpur, No. 8770; 
Mason, Burma and its People, 503, 742; Works of Sir IP. ffoncs, V., 12; 
Agri -Hort. Soc. of Ind., Transactions, VII., S3; Gaaeiteers :— Bombay, 
XV., Pt. /., 430; N.-W. P., IV., Ixx. 

Habitat. —A large herbaceous perennial found throughout the hotter j 
parts of India, from the Tropical Himalaya as far west as Kumaon, to I 
Bengal, Assam, and Tenasserim; also met with in Western India. 

Dye.—Roxburgh writes, “The root promise- to yield a colour fit for j 
dyeing,” but he does not state whether that remark is the result of personal ; 
observation, nor for what reasons he was led to make it. The tubers are 1 
of a deep red colour and very mucilaginous, but no record exists of their 1 
ever having been utilised for dye-producing purposes. 

Medicine.—Roxburgh says that the root is astringent and a reputed 
remedy for ring-worm, and Dymock adds that it is employed in the cure I 
of guinea-worm, and when pounded is applied to obstinate sores to pro- | 
mote cicatrization. The Rev. A. Campbell reports that in Chi , in Nagpur, j 
it is supposed to have anodyne properties, being applied externally to allav I 
pain. Mason mentions tile plant, and states that it is sometimes cult!- I 
vated in Burma for the astringent properties of its roots, the Burm .ns ! 
using it as an application to wounds to stop the effusion of blood. 

Food—The leaves were used as an artid: of food in the Nasik cl is- ! 
trict during the famine of 1877-78. Lisboa states that, cooked as a vegc- ! 
table, they are regularly eaten in the Konkan. 
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Sacred Uses.—-Lisboa writes* “The large leaves of this plant are used 
as platters for food every Monday during the month of Shrdvan ” - 

Leea robusta, Roxh. ; FI. Br. Ind., 667. 

Syn. — Leea aspera, Wall, Cat ., 6825 in part ; L. compactiflora, Kura* 
Vern. — Haramada, katkan, SantaL; Galeiii, Nepal; Pantom, Lepcha; 

Gino, Goa ; root —ratanhia, Port, at Goa. 

References.—/?^., FI. Ind, Ed. CJ.C., 220 ; Kurs, in Jour. As. Soc. 
Beng., 1 813. II., 65 ; Gamble , Man . Timb., 93 ; Dymock , A/VzA WA 
Ind., 2nd Ed., 186; Atkinson, Him. Dist., 307; Campbell, Ec. Prod. 
Chutia Nagpur, No. 7553. 

Habitat.—A large robust shrub, native of the Sikkim Himalaya and 
Khasia mountains, at altitudes of 1,000 to 5,000 feet; also Martaban, the 
Northern Circars, and Western India. 

Medicine.—Dymock writes, “The root of this Leea, which is a com¬ 
mon undershrub in jungles in the Goa territory, is called ratanhia by the 
Portuguese, and is much used in diarrhoea and chronic dysentery.” In the 
more recent Pharmacographia Indica, however, the same information is 
given regarding L. sambucina, Willd., and-no mention is made of L. ro- 
busta. It may, therefore, be presumed that the above remarks by Dr. 
Dymock were inadvertently applied by him in his earlier work to the 
wrong species. 

Campbell says that in Chutia Nagpur the soft and fleshy root is 
applied externally as an anodyne, and is also given to cattle for diarrhoea. 

Structure of the Wood.— Moderately hard; the stems are used for 
fencing, for stakes, and for building temporary huts {Gamble). 

Domestic. — The dry stems are sometimes used as torches. 

[/,/<?. 

L. sambucina, Willd.; FI. Br. Ind., I., 666; Wight, Ic., 78; III., 

Syn. — Leea ^f.quata, Wall, (not of DC.); L. acuminata. Wall.; L. 
giqantea, Griff. ; L. l^eta, Wall.; L. ottilis, DC.; L.? VAR. san- 
guinea, Wall.; L. Staphvlea, Roxh.; Aquilicia SAMBUCINA, Linn.; 
A. OTTILIS, Gcrrtn. ; GlLBERTIA NALUGU, DC.; GUSTONIA NALUGU, 
Spreng.; Ottilis zeylanica, Garin.; Staphylea indica, Burm. 
Vcrn. Kurkur-jilnra, Hind., Beng.; Diyto, Goa ; Karkani, Mar. ; An - 
kados, ankaddsa, Tel.; Nalugu, Malay.; Kalet, ndgd-mouk, Burm.; 
Bur&la-gass, Sing. 

References.—/?^*., FI. Ind., Ed. C.B.C., 221; Griff., Notul., IV., 697 ; 
Brandis, For. FI., J02 ; Kurz , For. FI. Burm., 279; in Jour. As. 
Soc. Beng., 1873 . II., 6$t 06 ; Gamble, Man. Titnb., 93; Thwaites, En. 
Ceylon PL, 64; Dalz . & Gibs., Bomb. Fl„ 41; Rheede, Hart. Mai.. II., 4 3 , 
t. 26; Elliot, Flora Andhr., 13; Pharmacographia Indica, I., 363 ; At¬ 
kinson, Hun. Dist., 3 o 7 ; Mason , Burma and Its People, 742 ; Agri.-Hort. 
Soc. of Ind.-.—Transactions, VII., s 3 ; Journals (Old Series),' VI., 36 ; 
Gazetteers:-N.-W. P., IV., Ixx. ; Bombay, XV., Pt. I., 43o. 

Habitat A glabrous shrub with stout soft wooded stems; widely 
spread throughout the hotter parts of India, from the Himalaya (as far 
west as Kumaon), to Burma, and southwards to Ceylon and Malacca. 

Medicine.—Rheede calls the plant Nalugu and gives Ditto as its Brah- 
minic name. He states that a decoction of the root is given in colic, and 
that it is cooling and relieves thirst. Under this species, the authors of the 
Phctrmacogvaphta Indica g ive the information quoted from Dymock above, 
under L. robusta. They, however, add, “Theroasted leaves are applied 
to the head in vertigo ; the juice of the young leaves is digestive. . . . 

In Reunion the root is called Bois de Sureau , and is said to be used as a 
sudorific.” 

Structure of the Wood.—“ Rather heavy, close-grained, soft, pale«» 
brown, turning darker, with a silvery lustre, the pith medullary, brown, 
small; soon attacked by xylophages” {Kurt j), 
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Leeches Employed in India. 


LEECHES. 


\'J. Murray.) 


! LEERSIA' 
hexaudra. 


The leeches employed in medicine belong to the family Gnathob- 
dellid^e of the Natural Order Hirudixe.®, of which they form the typi¬ 
cal genus, Hirudo. 

Leeches. 

Vera. — J6k, j6tik, Hind. ; Jonk , Benc. ; Drik, Kashmir; Jala, Guj.; 
Attai, Tam.; Jelagalu, attain, jeriku, Tei..; Jigani, Kan.; Alta, 
Malay.; Mtyon, minyon, Burm.; Kudallu, fiundal, Sing.; Jaluhaha , 
Sans.; Aalaq , said, Arab.; Zal6 , ssalok , Pers. 

Medicine.—Many distinct species of leech appear to lie met with in 
India, but they have not been scientifically determined. Several are used 
medicinally and have long been known and valued by Sanskrit writers. ! 
Susruta gives a detailed account of the different forms and of their habits* 
modes of application, &c. He describes twelve kinds, six of which, he says’ 
are venomous, six useful. The former live near putrid fish and animals, in 
foul stagnant pools, and are to be avoided; the latter inhabit clear and deep 
pools which contain water-lilies and other sweet-smelling plants. Of these, 
he states, that the middle-sized are the best. He directs that they should i 
be kept in a new water-pot, in w hich some clay, grass, or fresh leaves of 
aquatic plants and w'ater have been put, and that they must be fed on the 
roots of water-lilies and dry flesh. When the leech is sluggish, he recom¬ 
mends that a drop or two of milk should be applied to the part on which ] 
it is required to fix, or that a slight scarification should be made. The I 
leech is induced to drop off by sprinkling salt on its head, and is cleaned ! 
by stripping. ( U. . C. Dutt, Mat. Med . Hindus , 275.) 

The use of the leech was probably adopted from the Hindus by the ' 
Muhammadans, with whom it is now' greatly in vogue. At the present ! 
time, the leeches used in Bengal are chiefly caught in tanks in the neigh- 1 
bourhood of Baraset, by persons who collect them by entering the waiter 
and allowing the leeches to catch hold of their legs. They are chiefly 
gathered in May as the tanks begin to dry up. But the best leeches are I 
said to be obtained from the North .Western Provinces, chiefly from Sheko- i 
abad. Large numbers are, however, also caught at Patiala m the Panjab. ' 
Special Opinions.— § " Leeches boiled with honey are used as a local | 
application for tonsilitis, and dried and rubbed with aloes as a local re¬ 
medy for hmmorrhiods *■ (Dr. Emerson ). " Boiled and ground up, they ! 

are employed as an application to make the hair grow (Surgeon-Mai or 1 

C. W. Calt hr op, M.D., Morar). J 
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LEERSIA, SwartzGen. PL, III , my. 

A genus of aquatic grasses comprising five species, of which one occurs in 
India. They are similar in habit to Oryza, but the spikelets are smaller the 
glumes (of which there are only two) are also thinner, and there is no pale, 

Leersia hexandra, Swar/Z.; Duthie, Fodder Grasses of N. India\ 21; | 

« [ Gramine^e, j 

Syn.—L. australis, R . Br . 

Vern. — Lay6, Sing. 

References Symonds , Grasses the Indian Peninsula c# y 

VZ" h v‘ V M ZC if a % iC f’i Ca ™P beU ' Ec - Ch„tL Nj 

o/Lsl 7 na^ ’ kxtra ' T ^P- ?>«*»* » 9 ; Maiden, 

Habitat. — Found occasionally bordering tanks and on vw* i I 

throughout India and Ceylon ; distributed to Africa and the warmer carK ' 

of America and Australia. tr h ari - 1 

*- 
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Duck-weeds. 


Fodder. — Symonds states that horses and cattle are fond of this grass, 
a remark confirmed bv Australian writers, who assert that it is one of the 
most esteemed of the aquatic grasses of Eastern Australia. Baron von 
Mueller mentions that it is regularly cultivated for fodder in the Philip¬ 
pines, in the same way as rice. 

249 Leingang, a sort of earth found everywhere in Manipur and used for 

imparting a khaki colour to cloth (see Pigments); also employed as an 
article of food (see Clays, Vol. II., 361). 

250 LEMNA, Linn. ; Gen . PI ., III ., 1001. 

A genus of water plants, popularly known as " duck-weeds,” which be¬ 
longs to the Natural Order Lemnacete, and comprises seven species, 
natives of fresh waters of temperate and tropical regions. Of these five 
are (according to Kurs> Linn. Soc . Jour., IX., 264) natives of India, 
namely, L. gibba, Kurz, L. minor, Linn., L. oligorrhiza, Knrz, L. polyr- 
rhiza, Linn., and L.trisulca, Linn . 

Certain of these species, particularly L. minor, frequently invade 
flooded rice fields, and by their thick growth on the surface of the water 
are supposed by Natives to do much damage to the crop. Dr. G. Watt, 
in a recent paper on Adhatoda Vasica, has shown that the leaves and twigs 
of that plant are applied to rice land, not only as a green manure, but 
also for the purpose of killing the aquatic weeds, which would otherwise 
greatly injure the crop. He writes , (t The natives pointed to fields that had 
been treated in this way; and there could be no mistake that these were 
clean or free from the green scum caused through floating duck-wfccds 
(Lemnas) and submerged Charas " ( Select . from the Rec . of the Govt, of 
IndRev. and Agric. Dept. {June 22nd, 188/), /., 69). Dr. Watt, how¬ 
ever, suggested that this antiseptic property might be extended to the de¬ 
struction of the pests on other crops, such as sugar-cane, tea and coffee, be¬ 
sides the weeds in the rice fields. 

The leaf of Lemna has acrid properties and is employed medicinally in 
China, being deemed cooling, diuretic, antiscorbutic, astringent and altera¬ 
tive. It is used in cutaneous diseases, and as a wash for ophthalmia, 
carbuncles, and syphilitic sores. In India the duck-weeds appear to be put 
to no economic use, excepting with other water plants in refining sugar 
(See Hydrilla, p. 311 ; also Saccharum officinarum). It is, however, note¬ 
worthy that the members of this genus are very rich in inorganic sub¬ 
stances, and have, accordingly, been recommended for use as manure. In 
1 a specimen of L. minor, Herve Mangon found Nitrogen,3*6; silica, 67; 

lime, 8-2; phosphoric acid, ri; and other mineral constituents, 19*3 per 
I cent. (Watts, Die. Chem., III., 570). 

Lemon, see Citrus, Linn.; Vol. II., 333. 


FODDER. 

248 


Lemon-grass and Lemon-grass oil, see Andropogon citratus, DC.; 

[ Vol. I., 242. 

Lendf-pipll, Dy?nock, Mat Med. W. bid., 2nd Ed., 728. 

Dymock writes regarding an undetermined species of the Natural 
Order Pipe raceme employed medicinally in Bombay under the above 
name: t9 Globular catkins of a species of pepper occasionally found in the 
Bombay market, said to come from Singapore. They are of the size of 
the pellets of sheep’s dung, hence the name. The taste is very hot and 
acrid. The individual fruits are nearly as large as cardamom seeds, the 
I whole catkin having much the appearance of a small blackberry.” 

L . 251 












MIN/sr^ 


Products of India. 



<§L 


The Lentil. 


{J. Murray.) 


LENS 

>esculenta. 


LENS, Gren. et Godr.; Gen. PL, L, 323. 

Lens esculenta, Munch.; D C„ Prodr., II., 366; LegusunosA. 252 

The Lentil. 

Syn.—E rvum Lens, Linn .; Cicer Lens, Willd. 

Vern .—Masur Hind.; Masuri, burp-muss Hr, Beng.; A/asur moha , 

Assam- Masiiri, N.-W. P,; il/c/ir, masur, masar. mohri, mar.tin, 
chandling, kerze, maiiri, Pb.j Afg.; Masuri dal, Guz.; 

Misnrpurpur, Tam.; Misur-pappu,chid sanagalu , 1 EL. s Jlfdwwr, 

chanangi, Kan.; Masura, SAXS.-,Adas, Arab.; Mirjux&ak, adas, Pf.rs. 

References.—/tei., Ff. /«<*., Erf. C./?.C., 567; Stewart, Pb., PI., 68 ; Z)C., 

Origin Cult. PL, 107 , to ; * 7 . Andhr., 42; Aitchison BoL Afgh. 

Del. Comm., in Trans . Linn. Soc., 2nd Ser., III., Pt. I., 59 ; L. C.Dutt, 

Mat. Med. Hind., 3 og; Bent. & Trim., Med. PL, 76 ; Murray, PI. and 
Drugs, Sind, 120 ; Watts Diet, of Chemistry, IIP, $70; Baden Powell, 

Pb Pr., 211 : Atkinson , Him. Dist., 3 oS, 694; Duthic & buLer, field 
and Garden Crops, 11 ., i 3 , PI. xxx.; Dirdrxood, Bomb. Pr.. 119; Roylc, 

' III Him. Boi., 200 ; Church, Food Grains of India, ioS,f. 25 ; Balfour, 

Cyclop //., 700 ; Smith, Die., 243 ; Agri.-IIort. Soc. oflnd.Tran sac- ] 
tionsy l.y n ; IV., IOT ; V., 64 ; 'Journals (Old .Senes), /., Sc:., 30 ; IX., , 

416; Reports of Agric. Dept., Bombay . 1886-S7, 1887-88, App. 

liii.; Bengal, iSS6, App. xxvii., Ixxil.; C. P., 1685, Statement I ; Quar¬ 
terly Jour a. of Agric., V 63 ; Special Reports from J. B. Fuller, bp. 

C.S., Cent. Pure.; Dir. Land Rec. & Agric., Bengal; Dir. Laud Rcc. 

& Agric., Assam ; Govt, of Burma ; Gazetteers : - Bombay , XVI., WO; 

XVII 269 • N.- \V. P., 80; IV., Ixxi.; Oudh, /., 528 ; Panjab, Ludhi¬ 

ana , TJO ; Gurgaon, 84 ; Hoshiarpur, 91 ; Simla, 57 ; Muaaffar^arh, 95 / , 

Knmal, 172; Settlement Reports:—C. P., Nimar, 197; Baitg, 62; 

Chanda, Sr ; Narsinghpur, 52 ; Pan job,Simla, App. II.,xxxtx. ; Hazara, j 
8S ; Kang r a, 24 ; jfhang, 84, 9 ° ; Montgomery, 107 ; Lahore , 9 i Madras, 

Man. of Administration, 1 ,289 . 

Habitat.—A valuable pulse, grown as a winter crop all over India. 

DeCandolle writes: “The lentil appears to have existed in western tem¬ 
perate Asia, in Greece, and in Italy, where its cultivation was first under¬ 
taken in very early prehistoric times, when it was introduced into Egypt. 

Its cultivation appears to have extended at a less remote epoch, but still | 
hardly in historic time, both east and west, that is, into Europe and India. , 

The lentil has been cultivated in the East, in the Mediterranean basin, and 
in Switzerland, from prehistoric times. According to Herodotus, Theo¬ 
phrastus, and others, the Egyptians used it largely. r lhe ancient Jews 
also employed it to a considerable extent as an article of food, the hulled 
pulse having probably formed Esau’s mess of red pottage. Aristophanes j 
mentions it as an article of food of the poor among the Greeks, by whom 
it was known as ‘^axoc/’ By the Latins it was known and used under | 
the name of " lens,” the derivation of which is doubtful, but the dissimi- i 
laritv of the Latin and Greek words show that the species probably existed 
wild in each country before it was cultivated. Another proof of its anciem , 
existence in Europe is the fact that lentils have been found in the lake- 
dwellings of St. Peter’s Island, Lake of Bienne, which are of the bronze | 
age ( DeCandolle ). 

From a consideration of the Sanskrit, Persian, and Arabic names of 1 
the lentil, and the evident connection of most local Indian names with these, ' 
DeCandolle arrives at the opinion that the plant was not known in India ■ 
before the Invasion of the Sanskrit-speaking races. 1 CULaIV A- 

Cultivation.—The lentil is at the present day cultivated in all parts , 
of India, especially in .the Central Provinces and Madras. For convenience 253 
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Cultivation of the Lentil. 


of description the methods pursued, amount of seed used, area under the 
crop, &c., may be detailed under, the headings of the various Provinces from 
which trustworthy information is available :— 

# The Panjab.—lt is commonly cultivated all over this Province, and is 
said to be grown as high as 5,500 feet on the Chenab, and in parts of 
Ladak at 11,500 feet. The following remarks, extracted from the Settle¬ 
ment Report of the Jhang District, may be taken as typical of the methods 
in general use throughout the Province :— 

t( Area under cultivation 2,404 acres. Massur is a sailaba (inundation) 
crop, and is never sown on other soils. Either new alluvial soils, or light 
lands that are not good enough for wheat, are selected. Massur is often the 
first crop sown on new saiiab lands, or it may follow mattar (Lathyrus 
sativa). The land is ploughed once or twice, and the seed is sown broadcast. 
One ploughing takes place after the seed is sown. Maggan-Poh (December- 
January) are the months for sowing, from 1 to 1J panapis per kanal (or30 to 
45B) of seed per acre) being the amount used. The crop ripens in the end 
of Chait and the beginning of Baisakh (March-April). It is reaped, not 
pulled. 1 he yield is light, and the crop is Subject to much the same in¬ 
juries as gram (Cicer arietinum), the pods being attacked by caterpillars. 
Rain, wind, and thunder are hurtful when the plant is in flower. ” During 
the past five years the acreage under the pulse has been returned as 
follows:—1884-85, 170,975 acres; 1885-86, 100,820; 1886-87, 142,121; 
1887-88, 146,931 y and 1888-89, 159461 acres. 

North-West Provinces*— The following account of the method pursued 
in these Provinces is given by Messrs. ^Duthie & Fuller“ Lentils are 
grown as a cold-weather crop under much the same conditions as peas. In 
the Tarai district the area under them constitutes nearly 7 per cent, of the 
total rabi cropped area; in the Rohilkhand Division it amounts to 2 per 
cent., and in the districts of the Benares Division to 1*3 per cent. In no 
other division does it reach so high a proportion as 1 per cent., being next 
largest in the Meerut and Allahabad Divisions (o’8 to 0*7 per cent.), and 
smallest in the Agra and Jhansi Divisions (o*i to 0*3 per cent.), which 
together comprise the driest tract in the Provinces. Taking the thirty tem¬ 
porarily-settled districts as a whole, masur is grown on almost exactly 1 per 
cent, or the total rabi cropped area. 

It is grown on all kinds of soils, but chiefly in low-lying land. It is 
comparatively seldom grown after an autumn fallow, but most commonly 
follows early rice. It is often sown while.the rice stalks are standing, and 
allowed to grow up amongst them. Three ploughings are as a rule suffi¬ 
cient. 

The quantity of seed per acre varies with the condition of the ground, 
but is commonly about 1 maund. The average produce from unirri¬ 
gated land is from 6£ to 8 maunds of grain, but with irrigation from 10 to 
12 maunds would not be an excessive outturn. The average area under 
masur in the thirty temporarily-settled districts as deduced from the agri¬ 
cultural returns of 1878-79-80 was 15,961 acres irrigated, and 98,264 acres, 
dry, giving a total of 114,225 acres, of which much the largest proportion, 
a total of 42,388 acres, was in Rohilkhand.^ The acreage during the past 
five years has been as follows:— 1884-85, 137,597 * 1885-86, 140,446; 
1886-87,169,832; 1887-88, 169,949; 1888-89, nut received. 

Central Provinces— d. B. Fuller, Esq., C.S., reports as follows:— 
il Ervum Lens is grown throughout the Provinces as a rabi or cold-weather 
crop. Its cultivation is largest in the Narbadda Valley, the Satpura Dis¬ 
trict, and Chhattisgarh. In the Nagpur country it is less popular. Tho 
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area under viasur in each division during the last two years is shown 
below:— 


Jabalpur Division 
Narbadda 
Nagpur . 
Chhattisgarh . 


Total 


1885-86. 
Acres. 
70,984 
65 ,S64 
7,090 
82,869 

226,807 


1886-87. 

Acres. 

79,840 

69,669 

7,080 

108,113 

264,702 


(In the last two years the crop has been considerably snfaller, in 1887- 
88 the total acreage was only 203,417 ; and in 1888-89, 186,460.) 

The crop is generally grown on the best black soil ; indeed, the growth 
of masur on black soil may be accepted as an indication that the land is 
of first quality. A curious fact connected with its Cultivation in Chhattisgarh 
is that the Santaim chamars, who form an important section of the agri- 
cultural community of that tract, decline to have anything to do with it on 
the ground that in its red colour it resembles flesh. 

Berar The crop is grown to a small extent in this province, the area 
during the past five years having averaged between 20,000 and 25.000 
acres. 

Bengal. -The following is extracted from the Report of the Director 
of Land Records and Agriculture :— u There are two varieties of Ervum 
Lens grown in Dacca; one is the Patna variety, and the other is met with 
in Lower Bengal. The plants of the latter are bushy and give a better 
outturn. It does best in clay soil, as in very light soil the plants wither 
away. It comes after ?ieah or kele kartiksal paddy, and is followed by 
paddy. Three or four ploughings suffice. It should be sown when the 
land is fairly dry, owing to the fact that, if too much moisture be present, 
the plants shoot up quickly, but afterwards make no progress. 

Five seers of seed are sown per btgha, from the middle of October up to 
the end of November, and barley is sometimes sown mixed with it. It is 
harvested in February-March, and yields from 3 to 4 maunds. 

In the Bhagulpore Division one or two ploughings and one or two 
harrowings are considered sufficient; the seed is sown in October-Novcm- 
ber, and the crop reaped in March-April. Lentils are also grown to a very 
limited extent in Chutia Nagpur, and in the Behar Districts to the extent 
of about 2 per cent, of the winter-sowings. ” 

Bombay.—In Bombay the lentil crop is a very unimportant one com¬ 
pared with other [pulses. As in other districts, it' is sown in October and 
harvested in February, and a small quantity is annually sent to Bombay 
from the area in which it is chiefly grown, namely, Nasik. From the Annual 
Reports of the Director of Land Records and Agriculture for 1885-S6 to 
1887-88, it would appear that the average area under the crop, during 
these three years, was 18,323 acres. In'iSSS-Sg it was only 18,00?. acres! 
By far the largest proportion of this was in Nasik, which had an average 
area of 9,562 acres or more than half, Belgaum had 5,139 acres, Poona 
1,527, and Satara 721 acres. 

No statistics are available regarding the amount of seed used, outturn, 
or profit per acre. 

Madras. —No accurate information is available regarding this Prov¬ 
ince. In 1886-87 101,473 acres were returned as under lentils, but since 
that date Lens esculenta has not figured in the returns. 

Assam and Burma-Thc lentil is said to be grown in these Provinces, 
but no accurate information is available regarding the area under it, nor of 
the extent to which it forms a part of the food of the people. 
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A consideration of the preceding reports ancl extracts shows that the 
crop is universally a cold weather one; that it is especially suited tp rich, 
moist, low-lying soils; that with a fair amount of seed (about I maund) it 
yields from 6 to S maunds an acre, and if irrigated 10 to 12 maunds; and 
that the soil requires little preliminary working, and the crop little after¬ 
attention. 

Church remarks that the yield might b,e increased if more pains were 
taken in the. selection of seed for sowing, since there are some varieties of 
the lentil, which produce seed weighing twice as much as the small com¬ 
mon sort, and which, notwithstanding this, do not make a proportionately 
increased demand upon the resources of the soil. The total area under the 
crop in the districts from which statistics are forthcoming averages be¬ 
tween 6co,oco and 750,000 acres, but these figures do not include Bengal, 
Oudh, Burma Assam, Central India, and the Native States. 

Medicine.— -Lentils have long held the reputation of being useful medi¬ 
cinally in cases of constipation and other intestinal affections. It is prol> 
able, however, that they have no special value in such cases. In the form 
ol a paste or poultice, the pulse is used as an application to ulcers occur¬ 
ring after small-pox. 

Special Opinions. — §** I have found lentils of great use in the treat¬ 
ment of chronic and obstinate constipation ” ( Surgeon-Major C. W. Cal - 
throp y M.D.y Morar). “ A paste prepared from the seeds is a useful cleans¬ 
ing application in cases of foul and indolent ulcers” (Assistant Surgeon 
T. N. Ghose y Meerut). 

Food. — The lentil, as already indicated, is a food of the greatest anti¬ 
quity, and has for many centuries been much prized by the natives of most 
Eastern countries. In Egypt, Syria, and other Eastern countries r it is 
parched and eaten at the present day, and is considered one of the best 
foods for those who undertake long journeys. In India it is eaten as dal , 
flavoured with various aromatics and carminatives, also as a component 
p: rt of the dish called kichri , and is considered the most nutritious of the 
pulses. If too freely indulged in, however, it is supposed to be heating and 
apt to give rise to eruptions. The young pod is also occasionally eaten as 
a vegetable, and the dry leaves and stalks are employed as a fodder for 
cattle. 

The ground pulse mixed with a little flour of barley or some other 
cereal, and common salt, is sold in Europe, under the names of Ervalenta 
or Re valent a, as a food for invalids. 

Chemical Composition.— -Church gives the following as the aver¬ 
age composition :— 

In 100 PARTS. 

Husked. With husk. 


Water < . 
Albumenoids 
Starch » 

Oil . 

Fibre . • 

Ash . 


. 

• 

u-8 

1*7 

1 


. '25*1 

24*9 

. 


58*4 

56*0 

• 


. 1*3 

i*5 

. 


. V2 

3’6 

• 


. 2*2 

2*3 


The same authority writes : “ The nutrient ratio is 1 : 2% and the nutri¬ 
ent value 87. The lentil is generally regarded as a pulse of the second 
class, inferior to mung (Phaseolus Mungo), but equal to urhur , the pigeon- 
pea. It is highly nutritious, but somewhat heating; it should be carefully 
freed from the husk or coat. The bitter substance which occurs in lentils 
may be removed by soaking them for a short time in water in which a little 
carbonate of soda "(common washing soda) has been dissolved. The meal 
oi lentils, deprived of their coat, is of great richness, containing generally 
more Mbumenoid or flesh-forming matter than bean or pea-flour.” 
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Other chemists have obtained analyses differing to some degree, from CHEMISTRY, 
that given by Church, especially in the percentage of starch. Thus ac¬ 
cording to Krocken the air-dried seed contains from 34 to 35 per cent, of 
starch; Fresenius found 35*5 per cent., and 7 per cent, of gum, and 
Poggiale 44 per cent, of the two combined. Boussingault found the air- 
dried straw to contain 27 per cent, of water, 57 per cent, of woody fibre, 
and 3*9 per cent, of ash, which was found to contain a large percentage of 
lime, potash, silica, and phosphoric acid ( Watts, Dictionary of Cheviistry). 

Trade.—A considerable trade is carried on in the lentil, but since the 
returns do not specify the various pulses separately, it is impossible to 
give separate figures regarding this species. 

LEONOTIS, Br . ; Gen . Pl m} II., 1214. 

(t. 867 ; Labiate. 

Leonotis nepetaefolia, Br . / FI. Br. hid., IV., 6gi; Wight, Ic„ 

Syn.—P hlomis nepetvefolia, Linn. ; Leonurus globosus, Mcenck. 

Vern.— Hejurchei, Beng. ; Dare dhompo, janum dhompo, Santal ; MJti- 
jer, mdtistil, Bomb. ; Dipmal, Mar. ; Ran a bheri , beri, mulu golimidi, 
hanumanta bira, Tel.; Maha-yakwan-assa, Sing. 

References. — Roxb ., FI. Ind., Ed. 461; Thwaites, En. *Ceylon 

PI., 241; Dah. & Gibs., Bomb. El., 211 ; Grab., Cat. Bomb. PL, IS3 l 
Elliot, El. Andhr., 25,26, 6$, 119, i63 ; Campbell, Ec. Prod., Chulia 
Nagpur, No. S4S7 ; Dymoch, Mat. Med. W. Ind.,611 ; Year Book of 
Pharmacy, 1880, 250; Atkinson, Him. Diet., 316; Indian Forester, XII. 

(app.), 19; GazetteersN.~W. P., /., 83 ; IV., Ixxvi . 

Habitat.—A tall annual shrub, found cultivated and naturalized, but 
doubtfully indigenous, throughout the hotter parts of India, from the Pan- 
jdb to Travancore and Singapore, also in the drier regions of Ceylon. 

Medicine. —Campbell states that in Chutia Nagpur the ash produced 
by burning the flower-buds is applied to burns and scalds, and Dymock j Flower bud's, 
writes that in Bombay the ash of the flower-heads mixed with curds is i ( 267 

applied to ringworm and other itchy diseases of the skin. Fiowei^heads. 

( Composite. 2 °8 

Leontodon Taraxacum, Linn. ; see Taraxacum officinale’, Wigg. ; 

LEONURUS, Linn.; Gen. PL , IL, 1210. 

Leonurus sibiricus, Linn . ; FL Br. Ind , IV., 678 ; Labiate. 

Syn.—L. tartaricus, Burm. ; L. heterophyllus, Sweet ; Stachys 
Artemesive, Lour. 

Vern .—Gum a, Patna. 

References.— Roxb., FL Ind., Ed. C.B.C ., 461; Burm. FI. Ind., 127 ; 

Irvine, Mat. Med. Patna, 129. 

Habitat.—An annual, erect, leafy stout herb, occurring on the plains of 
India from Bengal and Sylhet to Coorg, doubtfully indigenous. 

Medicine.—Irvine writes: <f The root, leaves, and juice are bitter, 
and used as a febrifuge. Dose 2 drachms to 2 ounces in infusion ; prirc 
1 anna per pound.’’ 

Leopards, see Tigers ; Vol. VI. 

LEPIDAGATHIS, Willd.; Gen. PI., IL. not. 

[ AcANTIIACE/E. 

Lepidagathis cristata, Willd.; Fl. Br. Ind., IK, 510; 

Syn.— L. Shuteri, T. Anders.; B. sp., n . 18; Herb. Ind. Or. H.f. &T. 

Var. rupestris, with pubescent elliptic leaves and stems; L.Irupestris, | 

Nees. 

Vern.— Ol dhompo, Santal; Kcli-chc'chuiar, Bomb. Bhui teradc. Mar. I 
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igi ,* Dymock, Mat...Med, W. Ind., 2nd Ed., 594 ; Campbell, Ec. 
5 rod., Chxitia Nagpur, No. 7862 ; Gazetteers -.—Bombay, V., 27 N.- 


References.— Roxb., FI. hid., Ed. C.B.C., 476; Dais., & Gibs., Bomb. 

FI., 1 ~ ‘ .. ^ j| ” 

Prod., 

W. P.j I., S3; IV.,lxxvi. 

Habitat.—A common plant on dry, elevated barren ground, in Coro¬ 
mandel. , 

Medicine.—Campbell states that 'the ash of the burned plant is em¬ 
ployed in Chutia Nagpur as an application to sores. Dymock remarks 
that it is applied to cure itchy affections of the skin, and that the plant 
is considered a good bitter for administration in fevers. # 

Special Opinion.— § “ The plant is considered to be a bitter tonic 39 
( Surgeon-Major C. T. Fetors, South Afghanistan ). 
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LEPIDIUM, Linn.’; Gen. PI ., /., 87. 

Lepidium Draba, Linn.; FI. Br.Ind., I., 160; Crucifers 

Syn. — L. chalepense, Schrenk. ; L. repens, Boiss. 

Vem.— Bijindak, Afgh. ; Busk, QUETTA. 

References. —Boiss, FI. Orient., /., 356; Ait chi so 12, Bot. of Afgh. Del. 

Com., in Trans. Linn. Soc., 2 nd Series, III., Pt. /., 36 . 

Habitat. —A common weed of cultivation in the u anjdb, distributed 
westwards, through Afghanistan and Baluchistan to Europe. 

Food and Fodder.—The leaves are largely collected and eaten as a 
pot-herb by the inhabitants of Afghanistan and Baluchistan. It is one of 
the principal spring fodder plants of Quetta for cattle and horses (see Fod¬ 
der, Vol. III., 415). (ff 
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L. Iberis, Linn.; DC., Prodr., 207. 

The Pepper grass or Pepperwort. 

R eferences.— Dymock, Mat. Med. W. Ind., 55; Pharma cog. Indica, I., 118. 

Habitat.-—A herb of which the indigenous area extends from Southern 
Europe to Siberia. 

Medicine.—Dr. Dymock and the authors of the Pharmacogr aphid 
Indica describe the medicinal seeds, called to'ivdtt, as products of this plant. 
The origin of these seeds, which are imported into Bombay from Persia, has 
for long been a subject of discussion. By some English writers they have 
been attributed to Malva sylvestris, by others to Cheiranthus Cheiri, but 
Dymock has pointed out that, owing to the nature of the fruit, neither of 
these suppositions can be correct. Again, Stewart states that in the Pan¬ 
jab and Sind Matthiola incana, R. Br., is valued for its seeds, which consti¬ 
tute one of the several kinds of todri. The authors of the Pharmacogra¬ 
phia Indica commenting on this write : “ In short this Persian name ap¬ 
pears to have much the same meaning as the AeyxoVov of the Greeks, being 
applied loosely to several Spring flowers.” Dr. Dymock, however, has 
arrived at the conclusion that at least “some of the towdri seed is doubt¬ 
less the produce of L. Iberis, Linn. 39 

Mir Muhammad Husain described the seeds and the plant which 
was c upposed to yield them, and believed them to be “ hot in the second 
degree, and moist in the first; some say dry. Properties aphrodisiac, 
fattening the body and purifying the blood.” Commenting on this Dy¬ 
mock writes : “Thedrug is in general use for the above-mentioned proper¬ 
ties, which are attributed by the natives to most of the cruciferous seeds ” 
Again, in describing the properties of L. Iberis, he writes: “ This plant 
was known to the ancients and employed as a rubefacient in rheumatism; 
the seeds taken internally were prescribed in rheumatism and dropsy. Ac¬ 
cording to Pliny they were first used by Damocrates. Oorre and 
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Lejanne state that the plant is called ‘ Cresson de Savane 5 in the Antilles, 
and is considered to have all the properties of water-cress.” 

Towdrz seeds as imported into Bombay are of three kinds—“ pale red ” 
(called white); “red;” and “dark red’* or "brown” (sometimes called 
black towdrl). When soaked in water they become thickly coated with 
mucilage. 

It appears from the descriptions in the works above quoted that the 
Persian “towdrz” seeds have not been examined chemically. Such an 
examination might in all probability result in the exact determination of 
their origin, or at least would prove the correctness or otherwise ,pf Dr. 
Dymock’s opinion. The flowering tops and seeds of L, Iberis were 
analysed bv Leroux in 1837, and found to yield a characteristic amor¬ 
phous bitter principle which that chemist named “ Lepidin 99 along with 
a sulphuretted volatile oil (Pharrnacographia Indica ). Should lepidin 
be proved to exist in towdrz, Dr. Dymock’s opinion would be materially 
confirmed. 


MEDICINE. 


Lepidium latifolium, Linn.; FI. Br. Irid., 160. 

Vern.— Cony ugh , Ladak. 

References.— Stewart, Pb. Plants, List of \Omissions; Aitchison, Bot. 
Afgh. Del. Com,, in Trans. Linn. Soc., 2nd Series, III., Pt. I., 36 ; Year 
Book of Pharmacy, 1874, 622. 

Habitat.—An erect, leafy herb, abundant in Western Tibet, distributed 
to Europe, North and Western Asia, and North Africa. 

Medicine.—In Europe this plant is popularly believed to be a useful 
antiscorbutic. 

Fodder.—Stewart states that it is browsed by sheep and goats in 
Ladak, but is little eaten by yaks . 


L. sativum, Linn ; FI. Br. Ind., I., 159. 

The Cress. 

Vern .— Ii<‘lim, chansdvr, hurf. Hind.; Halim, aleverie, Beng.; Halim, 
halting, N.-W. P.; Shargundei, tezak, hdlitn, Pb. ; Ahreo, Sind ; Asa- 
Jiya, ahaliva. Bomb.; Ahliva, Mar.; Asa lid, hdiim , C.uz,.; Halim, 
Dec.; Ali-verai, Tam.; Adit-yalu, adala-vitala, ddeli, ddiyalu, Tel.; 
Allibija, Kan.; Mong-nyin, sa-mu net-nee, Burm.; Chandrasura, chand- 
tika, Sans.; Jarjir, hurf, half, r esc had, Arab.; Turrak-tirkak, hileh, 
towdri, seeds — tukhmc-tiirrahtcdak, PekS. 

References.— Stewart, Pb. PI., 14; VC. Origin Cult. PL, S6; Elliot, FI. 
Andhr., 10 ; Mason, Burma and Its People, 469, 740 ; Ainslie, Mat. Ind., 
/., qs ; II., 12; G'Shaughncssy, Bong. Dispens., 188; Honiglcrger, Thirty- 
tin years in the East, II.. 298 ; Moodecn Sheriff, Sapp. Pharm. Ind., 168 ; 
Mat. Med. Madras, 24; U. C. Dutt , Mat. Med. Hind.. 115*295; Dymock, 
Mat. Med. W. Ind., 2nd Ed., 57 ; Pharmacog. Indica, I., 120; S. Art an, 
Bomb. Drugs, 11 ; Murray, PI. and Drugs, Sind, 47 ; Irvine, Mat. 
Med. Patna , 127: Cat. Barcdo. Durbar at Co,. Ind. Lx nth., Av. r ?3 ; 
Watts. Die. of Chem., VIII., Pt. /., 584; Atkinson-, Him. Dist., 305,702, 
>7 0 S . Ec. Prod., N.-W. P., Pt. V., i 3 , 3 g; Lisboa, U. PI. Bomb., 145; 
Birdwood, Bomb. Pr., 7 ,i 38 ; Cocke, Oils and Oilseeds, 52 ; Stocks, Ftp. 
on Sind; Smith. Die., 142; Agrlllort. Sac. of lad Transactions, III, 
w . V.,64 ■ VJL, 69; Journals (Old Senes), XIII., 3 go; (Nert Ser'**' 
I V ’ 23 - V., 33 , 40, Sel.,5; Pro., 21; Gazetteers Orissa, II.,. 

VI.', 181 ; Mysore and Coorg , I.. 57 i Bomb., VIII., i83;N.-W. P. 

70 • IV.. txvii.; Settlement Reports, Kumae, App.,23; Lahore, it 
Habitat.—A small annual herb, cultivated throughout India and West¬ 
ern Tibet, also in other parts of Eastern Asia, Europe, and North Africa. 
Its origin is extremely obscure. DeGandoll© writes; “The cultivation 
cf this species must date from ancient times and be widely cl ill used, for 
very different names exist. 99 He then pr >ceeds to discuss the various 
terms applied to the cress in Arabic, Persian, Albanian, &c., and states 
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that the plant has no known name in Sanskrit. In later Sanskrit works, 
however, the medicinal uses of.the seeds are described under the name of 
Chandra sura , a name probably of recent origin, since it does not appear 
to occur in older Sanskrit works on medicine. DeCandolie enumerates 
the localities in which the plant has been found, and concludes his remarks 
as follows :— if I am ied to believe, by this assemblage of more or less 
doubtful facts, that the plant is of Persian origin, whence it may have 
spread, after the Sanskrit epoch, into the gardens of India, Syria, Greece, 
and Egypt, and even as far as Abyssinia.” 

Cultivation. — No statistics are available regarding the exact extent 
to which the cress is cultivated in India. It is, however, largely grown 
all over the country, not only for European consumption, but also as a 
pot-herb for native use. The following account of the best method to 
pursue in its cultivation, quoted from Firminger s Gardening for India, 
may be found useful :—“Cress seed may be sown in the open ground 
when the rains cease in October. It is best to sow only a small quantity 
at a time, and to keep up a succession of sowings, at short intervals, 
during the cold season. As the malis'r&veXy cut it for use till it is three 
or four inches high, it is as well to sow it broadcast, and rather thinly. 

“ If; however, it be required to be eaten, as is usual in England, when 
little more than the seed leaves are formed, it may be raised at nearly all 
times in the year. It is best in that case to make the sowings in large 
shallow pans, filled with good light soil. The soil should be well watered 
and the seed then scattered thickly over its surface. Over a pan a covering 
should be placed till the seed germinates, and then be removed. In a few 
days the cress will be fit for cutting. In order to save seed, iq the early 
part of the cold season, plants in the open ground at about six inches 
apart should be reserved. These by the commencement of the hot season 
will yield a plentiful supply of seed, which should be carefully stored away 
for future use.” ... . 

Oil. —The seed yields an oil, said to be very similar to that obtained 
from mustard seed/ The only record of its preparation in India is by 
Lieutenant Hawkes (Report on Oils of Southern India ', 37). It is described 
by Schtibler as brown-yellow, with a sp. gr. of 0*924, turning thick and 
turbid at—6° (2i°F.) and solid at—15 0 (5°F.), and drying slowly. The 
following remarks by Lieutenant Pogson, extracted from a letter read be¬ 
fore the' Agri.-Hort. Soc. of India, may be quoted, as they^ show that the 
oil at one time received a certain amount of attention in India. He 
writes I would strongly recommend European landed proprietors to 
cultivate the common cress, or halim of India, for the sake of its oil. One 
hundred pounds of the seed on being pressed will yield no less than 57m 
of oil, whilst that of the sunflower gives but 15D). [ Journal ( New Series), V„ 
Pro., xxi\. No writer appears to have recorded the useful properties of 
cress-oil, but if the amount obtainable is even approximately that men¬ 
tioned by Lieutenant Pogson, it would appear to be worthy of greater 
attention than it has up to this time received. 

Medicine.—The seeds are described by later writers on Sanskrit 
medicine as tonic, alterative, useful in hiccup, diarrhoea, and skin diseases 
arising from disordered blood (U . C . Dutt). By Muhammadan writers the 
cress is identified with the Kapcapov of the Greeks, and the seeds are con¬ 
sidered hot and dry in the third degree, aphrodisiac, and diuretic. 1 hey 
are recommended for the dispersion of certain chronic enlargements of the 
spleen, &c., and as an alterative in various conditions supposed to be pro¬ 
duced by cold humours ( Dymock ). Ainsiie states that the Arabians place 
1 the seed amongst their mokerchat (vesicatoria) ; that the hakims are in the 
habit of prescribing it as a stomachic and gentle stimulant. He remarks, 
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however, that the latter doubt whether it does not sometimes, if imprudently 
given, bring about abortion. The Vytians esteem it, when bruised and 
mixed with lime-juice, as a valuable repellent in cases of local inflammation. 
O’Shaughnessy quotes these remarks, and adds that he found the dru* 
answer as a gentle and warm aperient. 

Bv modern practitioners of Indian medicine the seeds are considered 
useful in dysentery and dysenteric diarrhoea, and also in febrile and catarr¬ 
hal affections. Moodeen Sheriff, in his Mat. Med. of Madras , writes: 

" Externally it is of great service in all the diseases in which the mustard is • 
resorted to. The thick and very gummy mucilage of the seeds acts as a 
mechanical antidote in cases of poisoning by irritant substances, enveloping 
the poisonous particles and sheathing the mucous membrane of the stomach I 
and intestine.” The same writer regards the seed as a more satisfactory 
rubefacient than those of mustard-seed prepared in India, and asserts that, 
in his opinion, if as carefully and finely ground as English mustard-flour, it 
would probably be superior to that also. He also states that the mucilage 
obtainable from the seeds may be used as a substitute for imported traga- 
canth and guirr-arabic. 

Honigberger remarks that the seeds were officinal in the Panidb in the 
early part of this century, that the plant itself was administered in cases 
of asthma, cough with expectoration, and bleeding piles, and that the root ' 
was used in secondary syphilis and tenesmus. According to Bellew the 
seeds are also considered to be lactagogue in the Panjdb, and are adminis¬ 
tered, after being boiled with milk, to cause abortion. 

Doses.—- ct Of the seeds, from one to two and a half drachms ; and of | 
the decoction from one to three fluid ounces; three or four times in the 
twenty-four hours.” (Moodeen Sheriff.) 

Chemical Composition.—’ “ The herb and seeds distilled with steam ' 
yield a volatile aromatic oil which does nut separate spontaneously from the I 
watery distillate, but may be extracted therefrom by agitation with ben- ! 
zene. Three-fourths of the crude product boiled at 220*5° exhibited the com¬ 
position of pure a toluonitril phenyl-acetonitrii, or phenyl-methyl cyanide, j 
C^HjCHXN, and when heated to 207° for a short time'with hydrochloric j 
acid, yielded phenyl-acetic acid” ( Watts , Dictionary of Chemistry , VIII. , j 
Ft. /., quoting from A. W. Hofmann). 

Special Opinions.— §“ The decoction of the seeds is thus prepared: 
Take of the seeds, bruised, six drachms ; liquorice root, cut into small pieces 
and bruised, one drachm ; water, one pint and a quarter ; boil for 10 minutes 
in a covered vessel, and strain when cool. The dose of the seeds is from 
one to two drachms and a half; and of the decoction, from one to three fluid 
ounces; three or four times in the twenty-four hours. The best medicinal 
property of this drug, accordingto my own experience, is its usefulness in 
dysentery and dysenteric diarrhoea. The coarse powder and the thick and 
very gummy mucilage of the seeds appear well-suited to allay the irritation 
of the mucous coat of the intestines in those diseases, and they thus rel ; eve 
or check their symptoms to a considerable extent. The coarse powder or 
mucilage of course is not always sufficient to complete a cure bv itself, but, 
like many other remedies in dysentery, requires the assistance of some 
other medicines according to the circumstances of each individual case. 
The entire seeds swallowed with water have also some control over the 
above-named diseases, in consequence of their property of becoming soft 
and mucilaginous when moistened, but are much less efficacious in this 
respect than their powder or mucilage” ( Honorary Surgeon Moodeen 
Sheriff, Khan Doha fur, Triplicane , Madras). 

Food and Fodder.—The leaves are used as an article of food, by i 
Natives, either raw as a relish, or boiled as an ingredient of vegetable curries. ! 
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By Europeans, cress is chiefly consumed as a salad, and is also used for 
garnishing dishes. Stocks states that in Sind it is employed' as a fodder 
for horses, camels, oxen, &c. 

Trade. — The seeds are largely imported from Persia into Bombay and 
are to be found in all bazars. Dymock states that their value is R3-4 per 
maund of 37$ tb. IVIoodeen Sheriff ( writes that the wholesale price is R3 
per maund ; retail, annas 3 per pound. 

LEPTADENIA, Br.; Gen. PI, II., 77b 

[ Ic., /. JjO / AsCLEPIADEiE. 

Leptadenia reticulata, Wight & Am.; FI. Br. Ind.,IV., 63; Wight, 

Syn.— L. appendiculata. Dene . ; L. imberbe, Wight ; L. brevipes, 

Wight; CVNANCHUM RETfCL'LATUM, Rctz. ; C. ASTHMATICUM, Ham.; 
(?)C. OVATUM, Thunb.s Secamone canescens. Sin. ; Asclepias sube- 
rosa, Roxb. ; Gymnema aurantiaca. Wall. 

Vern. — Rayadodi , shinguti, dodhi, pala-kuda,, Bomb.; PalakucU, Tam.; 
Pdla tige , halasa , Tel. 

References. — Roxb., FI. hid., F.d. C.B.C., 254 ; Dale. & Gibs., Bomb . FI., 
152; Elliot, Flora Andkrica, ig 3 ; Lisboa, U. PI. Bomb., 165, 20J ; Gazet¬ 
teers:—Mysore and Coorg , I., 62 ; N.-W. P., IV., Ixxiv. 

Habitat.—A twining shrub with corky bark, found in the Eastern Pan- 
idb, from Banda southwards through the Deccan Peninsula, also in Burma, 
Singapore, and Ceylon. 

Food.-—The leaves and tender shoots are used in some parts of India 
as a vegetable, especially during times of scarcity, and the follicles, known 
as shinguti or dodhi, are also sometimes employed in the same way 
(Lisboa). 

L. Spartium, Wight; FI. Br. I?id., IV., 64. 

Syn.— Leptadenia pyrotechnica, Dene.; L. Jacquemontza and graci¬ 
lis, Dene .; Cynanchum pyrotechnicum, Forsk.; Sarcostemma py¬ 
rotechnica, Br. ; Mjcroloma pyrotechnica, Sprcng.; M. angusti- 
folia, Ham. 

Vern.— Kip, Sind. 

References. — Royle, Fib. Plants, 3 o 6 ; Stocks, Rep. on Sind; Gazetteers :— 
Bomb., V., 2“7 ; Sind, 559; N.-W. P., IV., Ixxiv. 

Habitat.—A glabrous shrub of the Panjdb and Sind, extending east¬ 
wards* to the Jumna, and distributed to Baluchistan, Arabia, Egypt, and 
Senegambia. 

Fibre.—Dr. Stocks states that the fibre of this species is "much used in 
Sind for making ropes to bring up water from wells, as water does not rot 
it.” Dr. Royle adds on the authority of the same observer that it is fre¬ 
quently combined for this purpose with the fibre of Periploca aphylla, Dene. 

Fodder.—In the Sind Gazetteer this plant is described as "one of the 
most important fodder plants in the province for horses, cattle, and camels.” 
Mr. J. H. Lace informs the writer that it is largely used as a camel fodder 
in Sibi. 

Domestic. —The plant is said by Mr. Lace to be extensively employed 
in Sibi for thatching purposes. 

L. viminea ; Bth., see Orthanthera viminea, W. & A.; Vol. V. 
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LEPTOCHLOA, Beauv.; Gen . PL, III., 1172. 

Leptochloa chinensis, Nees.; Dufhic, Fodder Grasses of For them 

[ India, 59, PL Ixxi. / Gram inm. 

Syn. — L. TEN ERR! MA, R. & s.; POA CHINENSIS, Keen. ; P. DECIPIKNS, 
/?. Br. ; E RAG ROST! S DfcCIPIENS, Stcud. 
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Vern. — Chdnhel , chfpa-chi-tnagadi, jhira,phulkia, N.-W. P. 

References.— Sytnonds, Grasses of the hid. Penin., 29 ; Gas. } N.-W. P ., 
IV. t Ixxx. # ... 

Habitat.—A common grass on the sides of water-courses, and in moist 
places, throughout the plains of India. 

Fodder.—-See Fodder, Vol. III., 423. 

LEPTORHABDOS, Schrenk. ; Gen. PI., II., 97 1- 

[ ScROPIIULARINEiE. 

Leptorhabdos Benthamiana, Walp.; FL Br. LtdIV., 303; 

Syn.—G erardia parviflora. Wall.; Leptorhabdos virga.t£ B enth, ; 
L. parviflora, Benth .; Dargeria pinnatifida, Dene. 

Vern. — Siri lasht, Baluch. .„„ _ 

Habitat.—An erect slender herb, found in the \Vestern Temperate 
Himdlava, from Kashmir to Kumaon, at altitudes from 5,000 to 11,00° 
feet, also in Western Tibet; distributed westwards to Afghanistan, Balu- 
chistdn, and Persia. . . 

Fodder.—Mr. J. H. Lace informs the writer that this plant is^one ot 
the principal summer fodders for sheep and goats throughout the jumper 
Forests of Baluchistdn. 

Lepus, see Hares, p. 202. 

LESPEDEZA, Mich.; Gen. PL, I., 524. 

A genus of herbs or undershrubs belonging to the Natural Order Le- 
guminqsje, which comprises some twenty to twenty-five species, ot which nine 
or ten are natives of India. None of the Indian species appear to be of eco¬ 
nomic value, but it is possible that some, if not all, might be utilised as fodder. 
L. stricta, the “ Japan Clover/’ a Chinese or Japanese plant, has of late 
years attracted much attention, in America, as a fodder plant, it. is not 
Known how the plant was originally introduced into that country, but it is 
supposed that it spread from a few seeds obtained from a cargo of Japan 
tea, and started gowth near Charleston about 50 years ago. I he plant 
lias spread over large tracts and appears to possess many very valuab.e 
properties. The Indian Agriculturist of January 1st, 1SS7, contains 
the following :— “ The plant is an annual but comes up year after )ear, 
self-sown, and grows so vigorously, that it smothers many other grasses 
with which it comes in contact. One writer is of opinion that it win 
never be of real value as a crop to be cultivated like clover, and a incw 
Y ork agricultural paper states that, although on rich, damp, sou, it will 
grow as high as 18 inches, the leaves are small, and the stems too hard 
and woody to make good hay. On the other hand, a Virginia farmer gives 
his experience as entirely favourable to the plant. 1 en years ago e P T 9 " 
cured some seed and sowed it on an acre in the middle of a ^oo-acr^heia, 
being informed that it would spread all over the field and aftord excellent 
grazing. This turned out to be true, Japan clover and Bermuda grass 

being the only fodders that kept green during the drought ot 1085. JfP L 
clover, he adds, starts early and by July or August, when other odders 
are failing, it forms a heavy dense sod, and affords excellent grazing t il 
killed by sharp frost, but it starts again in the following spring, and spieads 
year by year. It will grow and iorm a sod on the thinnest land, and e\en 
in roads"and other bare places where nothing else will grow. I n Louis¬ 
iana it is extensively used for hay.” In another passage the fol Ov\ing 
occurs:—“Dr. Schomburgh, quoting from a Californian paper, writes, 
4 It grows on every kind of soil—rich or poor, clay or sandy, dry or wet 
and is deep root-d and improving to the soil. It is wonderfully fattening 
and containsnitrogenous matter 16*6; fat IT; ash 5*92 per cent., the 
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Lettsomia; Lettuce ; Leucaena. 


latter consisting of lime, magnesia, potash, soda, phospheric and sulphuric 
* acids/ *’ 

From these accounts it would appear that the plant is remarkably hardy, 
and has great powers of resistance to drought, — qualities which ought to 
render it an extremely useful fodder plant for India. 



304 


INDUSTRIAL. 

Leaves. 

305 

306 


TIMBER. 

307 

DOMESTIC. 

Seeds. 

308 


309 


EEDICINE. 

Juice. 

310 


LETTSOMIA, Roxb.; Gen. PL, IT., 870. 

Lettsomia elliptica, Wight; FL Sr. hid., IV., 192 ; Convolvulace /e. 

Syn. — Convolvulus ellipticus. Sprang.; C. laurifolius, Roxb. ; 
Ipom^ea elliptica, Roth..; I. laukifolia, Sweet; Argyreia f.llip- 
tica, Chois. 

Vera. — Vonangadi , Kan. 

References. — Roxb., FI. Ind., Ed. C.B.C ., 158; Dais. & Gibs., Bomb. 
FI., 169. 

Habitat.— A scandent shrub of the Deccan Peninsula and Ceylon. 
Industrial Use. —The fresh leaves are employed in the manufacture of 
steel in Mysore. (See Iron, p. 503.) 

Lettuce, see Lactuca Scariola, Linn., var, sativa ; p. 578. 

LEUCiENA, Benth. ; Gen. PL, I., 594. 

Leucsena glauca, Benth.; II. Br. Ind., II., 290; Leguminos.*. 

Syn.— Acacia frondosa, Willd.; A. Caringa, Ham.; A. glauca, 

BICEPS, and LEUCOCEPHALA, DC. 

Vern. — Tagarai-virai, Tam. 

References.— Brandis, For. FL, 172; Gamble, Man. of Timb., 14s; Bidie, 
Cat. Ram. Prod., S. India, 120 . ' 

Habitat.—A shrub or small tree, met with throughout India, and other 
pans of Tropical Asia and Africa, but probably indigenous only to Tropical 
America. 

Structure of the Wood.—White, hard. 

Domestic.—Dr. Bidie states that the seeds are employed in Madras for 
making fancy bags, baskets, and ornaments. 

LEUCAS, Br. ■ Gen. PL, II., 1213. 

A genus of woolly or villous, rarely glabrate, herbs or undershrubs, which 
belongs to he Natural Order L.abiat>e and comprises some 50 species, natives 
of Asia and Africa. Of these 38 are indigenous India. 

Leucas aspera, Spreng. ; FL Br. Ind., IV., 690 ; Labiatje. 

Syn.— L. Plukenetii, Benth.; L. djmidiata, Benth.; Phlomis aspera* 
Willd.; P. Plukenetii, Roth.; P. esculenta, Roxb.; P. obliqua* 
Ham. 

Vern .— Chota-haFMsa, Hind., Beng.; Thurduribaji , Dec.; Tamba, 
Bomb.; Tumbai-chedi, tkombay-kccray, Tam.; Tumma-cheitu, tummi- 
kura , Tel. 

References. — Roxb., FI. Ind., Ed. C.B.C., 461 ; Data. & Gibs., Bomb. FI ., 
211; GrahCat. Bomb. PI., j$ 3 ; Pharm. Ind., 169 ; Dymock, Hat. Med. 
W. Ind.,-2nd Ed.,889; Bidie , Cat. Raw Pr., Paris Exh., 38; Lisboa, U. 
PI Bom., 203 ; Agri.-Hort. Soc. of Ind-. ;—Journals (Old Senes) IV., 
IS; X., 23; Gazetteers: —A r . W.P., I., 83; IV, Ixxvt; Ind. Forester, 
//, 25 ; III., 237 ; District Manual, Coimbatore , 247. 

Habitat.—A small very variable herb of the plains of India, extending 
from Sikkim and Bchar westwards to the Panjab, and southward to Cape 
Comorin ; distributed to Mauritius, Java, and the Philippine Islands. 

Medicine.—Reputed, apparently without reason, to be an antidote for 
snake-bite. The juice of the leaves, according to Dr. d. Shortt, is an 
application of some value in cases of psoriasis and other chronic skm 
diseases. 
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Special Opinions.—§ “The leaves are said to be useful in chronic 
rheumatism ” (Civil Surgeon C. J. W. Meadows, Burr:sal). “In North 
Bengal the flowers of Leucas aspera, L. Cephalotes, and L. linifolia are 
given warmed in a little honey for coughs and colds to children. The juice 
of the leaves is applied to disperse painful swellings, and answers the same 
purpose as tincture of iodine. Also given in skin diseases” (C. T. Peters, 
M.B., Zandra , South Afghanistan ). 

Food.— The leaves and tender shoots are used as a pot-herb even 
in ordinary seasons, and were largely utilised in the Deccan Famine of 

1077-78. r , 

*** [/. JJ/- 

Leucas Cephalotes, Spreng. • FL Br. Itid., IV., 68g\ Wight, Ic., 

Syn—L eucas capitata, Desf ; Phi omis Cephalotes, Roth, 

Vern .—Dhurpi sag. Hind. ; Bara halkasd, Beng. ; Andia dhurup arak , 
SantaLI ; Vhuman, sisalius, maid c da',” guldada, chatra, Pb.~; Kvbi, 
Guz.; Tutnba, Mar. ; Pedda tumni, tmnni, Tel.; Kcddri , Khandesh. 

References.— Roxb., FI . Ind., Ed . 461 ; Grah., Cat., Bomb. PL, 

153; Dale. & Gibs., Bomb. FL, 211 ; Stewart, Pb. PI ,, 168; Elliot, 
Flora Andhrica, iso, 184; Campbell , Ec. Prod. Chutia Nagpur, No. 9106; 
Dymock, Mat. 71 / ed. \V. 2 nd., 2nd Ed., 617, 888 ; S. Arjun,Bomb. Drugs, 
ioj ; Cat. JJaroda Durbar, Col. Ind. Exhib., No. 124 • Atkinson, Him. 

. Dist., 3 1 * ; Agri.-Hort. Soc. of Did. :—Jour. ( Old Series), A'., 23 ; Gazet¬ 
teers:— N.-W. P., IVIxxvi; Bombay, V., 28; Ind . Forester, XII., 
App., TQ. 

Habitat.—A common herb on the Himalaya at altitudes of 2,000 to 
6,000 feet, from Simla to Bhutan; found also in the plains from Chittagong 
and Assam westwards to the Panjdb, and southwards through the Deccan; 
distributed to Afghanistan. 

Oil.—The SEF.ds yield an oil, which is used medicinally in Chutia 
Nagpur [Campbell) and by the Manipuris as an adjunct in ’dyeing with 
Rubia (Watt). See Rubia sikkimensis, Kurs. 

Medicine.—-The plant, is considered a mild stimulant and diaphoretic 
and is considerably used in fevers and coughs. The oil, as above stated, 
is also said to be employed medicinally by the Santals, but Mr. 
Campbell does not mention its therapeutic action. The fresh juice is 
used in certain localities as an external application in scabies. The flow ers 
are administered in the form of a syrup as a domestic remedy for coughs 
and colds. 

Food. —The leaves are eaten as a pot-herb, in some parts of the 
country, and were largely used as an article of food in the Khandesh Dis¬ 
trict during the famine of 1877-78. 

Domestic and Sacred.—Stewart states that the leaves are stirred 
up with milk in the Panjdb for the sake of the odour they impart. The ' 
flowers are sacred to Siva, and are frequently used as an offering. 

L. Clarkei, ffook.f ; FL Br. Ind., IV., 688. 

Vern. Fig a dhurup, 'arak, Santali ; Dhurpi sag , Hindi, Chutia Nag- | 

PUR. 

Reference* Campbell , Ec. Prod., Chutia Nagpur, No. qtos> 

Lbitat. — A common weed of cultivation in Chutia Nagpur and Bchar. 
f The leaves are eaten as a pot-herb 51 (Campbell). 

L* linifolia, Spreng.; FI. Br. lid., IV., 6 qo. 

Syn.— L eucas lavandul.efolia, Sm. ; Phl£Smis linifolia, Rath. • j 
P. zeylanica, Roxb.; Leonurus indicl’s. Burnt.; var. decioien3J 
Sm. ; L. ASPERA, PL Ind. Or. Holu nack. ( 

Vern.— hal-khusa, Hind.; Halkasd, Beng.: Dron, Assam; Gumi I 
kiimbha, Gond; Goma, Dsc.; Pula tummi , Tel.; Dronupuskpi, Sans/’ j 
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R^T^s.—Roxb Fl.Ir.d. Ed. C.B.C. 461; Grah.t Cat. Bomb. PI., 

n.lt Mt bL> 211 ’ Mhot ’ Flora Andhr., 756 ; U. C. 

DuttyMat. Med. Hind., 297; Dymock, Mat, Med. W.'Ind2nd Ed., 

f J.i Dr "’y, p - PI., 277 1 A Note on the Condition of the People of Assam, 

Bo Jba/Jvi Jt ^ ° J Ind ''-~' j0Ur - (0ld Seties )> X -> 23 i Gazetteer, 

7\ stout herb met with in the plains, froin Assam, Bengal, 
and Syihet to Singapore, also in the Deccan, and on the West Coast from 
the Konkan to 1 ravancore. 

Medicme.— Mr. d. F. Duthie informs the writer that the natives of Cen¬ 
tral Incita Delieve that the leaves, when roasted and eaten with salt, have 
febrifugal properties. Mr. Long writes, in his account of the indigenous 
plants of Bengal, The Ceylonese attribute almost miraculous curative 
powers *-0 this plant. 1 he leaves are bruised and a tea-spoonful of juice 
given, which is snuffed up the nostrils, and used by natives in the North- 
West, as a remedy against snake-bite ; the mungoose also eats it. The fresh 
juice is employed as a remedy against headaches and colds.” In the fore¬ 
going statement it is difficult to understand how much applies to the utili¬ 
sation of the plant in Ceylon, how much appertains to Bengal,— a point of 
some importance since, according to the Flora of British India , L. linifolia 
is said not to occur in Ceylon. It appears possible that certain of the 
properties attributed to this species in the above description should properly 
be refeijed to L. zeyianica, Br., and that the confusion may have arisen from 
1 - -r 1* n at ' ^lornis zeyianica, Roxb is identical with this species (L. 
IL/Lolia, Spreng.), while Phlomis zeyianica, Linn., is the true Ceylon plant, 
L. zeyianica, Br. . * 

It may be mentioned, however, that in the Gujarat Gazetteer the state¬ 
ment is repeated. 

Darrah writes ( Note on the Condition of the People of Assam), 
Ine young tops usually fried in oil. They are not eaten alone, as the 
flavour’s bitter, but are generally mixed in small quantities with khuturia.” 

, domestic mid Sacred.—Roxburgh states that the flowers are used 
by the Brahmins to decorate their idols. 

Leucas mollissima, Wall. ; FI Br. Lid., IV., 682. 

Syn.— Leucas pilosa, var. pubescens, Benth. 

Var.—scaberula, Clarhe. 

„ angustifolia, Z. angustifolia, Wall. 

„ strigosa, z strigosa, Benth. 

Ver n.—Giti! arak , Santali. 

References.— Campbell. Ec. Prod. Chutia Nagpur , Nos. 9406 & 9401; 
S uTj a m) °\ a v/f; t0Hr tn Hasara > tn four. Agr i.-Hort. Soc. 

jxxvi^X* 3rp* 5 ^* A 2 * Gazetteers, N.-W.P., /., 83; IV., 

Habitat.-—A slender much-branched herb, met with in the sub-tropical 
Himalaya, the Khasia mountains, the Konkan, Central India, and Ceylon. 

Food.—Campbell writes, “ A very common plant, exceedingly abundant 
in the 1 undi hills. The leaves are eaten as a pot-herb by the Santals.” 

L. zeyianica, Br.; FI. Br. Ind ., IV., 689 ; Wight, III, t. ry6. 

Syn. Leucas involucrata, Benth.; Phlomis zeylanica, Linn.; Le- 
oWurus MarrubiastrUm, Burtn. 

Vern. Gatta-t.'mha , Sing. 

Reference.— Thwaites, En. Cal. Ph240. 

Habitat.—A herb of Assam, Kachar, and Chittagong, the Malay Penin¬ 
sula, and Ceylon. 
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Medicine.—Thwaites states that the natives of Ceylon use the leave 
as a medicine. It is possible that the information given by Long and 
quoted by Drury under L. linifolia may refer to this species. 

Food.—The Singalese are said to employ the leaves as a vegetable 
in their curries. 
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Lichens may be defined as cellular perennial cryptogamous plants, fur¬ 
nished with a vegetative system containing gonidia, and a reproductive sys¬ 
tem consisting of female apothecia and male spermogdhia. Many botanists 
have adopted a theory, originally promulgated by Schwendener, according 
to which Lichens are compound structures, composed of a fungus (the 
hyphm) and certain elementary algae (the gonidial elements), the former of 
which produces the reproductive bodies and is nourished by the latter. For 
the purposes of this article it is convenient, however, to follow the older 
system, and to retain the classification and terminology of Nylander. 

Vern.— Chharilu, pathar-ka-phul, used ns adye= chulchcnla, Hind, ; Chal¬ 
et: alira, chnrchartla , ausneh, hiuitsciv, Pb. ; Mot a ddgada phul, barik 
ddgada phul, Bomb.; Kvlpas Tam.; Rati pdchi , ratha pu, Tel. ; Sail- ] 
aja, saileya, Sans.; Ushtrah, Arab.; Dowdlah, Peas. 

References. — Acharius, Lich c no graphics; Nylander, Lichcnes Scandina- ! 
via;-; Kremp climber, Lichenologie; Lindsay . British Lichens ; Crombie, j 
Lin. Sac.; Steroart , Pb. PL, 269; Elliot , FI. findhr., i 63 ; Siirton, on 
the Lichenology of India, 1S79 : Fncyclop. Britannica , XIV., 55 ~ ; Pharm. 
Ind., 258; Ainslie, Mat. hid., II., f/0 ; O'Shaughnessy, Bang. Dispcns., 
671 f U. C. Dntt, Mat. Med. Hind., 3 lS { Dymoch, Mat. Med W. Ind., 
2nd Ed., ^64; Pluck. & Hanb., Pharma cog., 737 ; B>nt. & Trim., 
Med. PI., 3 or , 302 ; Honigberger, Thirty-five years in the I asi, II., 

299 ;■ Royle. Prod. Res., 232 ; Watts, Die. Chan, VIII., Ft. II. t 1759 ? 
Smith, Die., 144 , 244 ; Urc , Die. Indus., Arts, and Manu.. III., 3 i 3 ; 
Agri.-Hort. Sac. of Ind.: —Transactions, V., 87,94, pro., S7, 100; VII., 
pm., 123 , journals (Old Series), II., 208, sel., 307, pro., 402; IX., 297- 

3 00 ; X., 363 ; Indian Forester, XIV., 209, 3iS. 

Habitat and Distribution.—Lichens are chiefiy found on the barks of 
trees, rocks, the ground, mosses, and more rarely perennial leaves. It is to | 
be regretted that the distribution in India of the numerous species of Lichens 
of economic interest, is not accurate!} known. With the exception of the 
collection made by Sir J. D. Hooker on the Himalaya, and b\ a few 
observers in the same region', on the Nilghiris, and in the neighbourhood of 
a few of the larger towns in the plains (such as those made near Calcutta 
by Dr. Watt), little, or nothing has been done towards the extension of a 
knowledge of Indian lichenology. 

A consideration, however, of the very varying climatic and geological 
conditions and the great range of altitude to be found in India, leads to the 
conclusion that the numbers of species must be very great, and in all p b- j 
ability most of the forms which possess economic interest are met with in 
many parts of India. In the following-article, therefore, the description will 
not be confined to forms known to be Indian, but others of economic inter- 1 
est v. ill also be referred to. 

Chemical Composition.—Before entering into a consideration of the 
economic uses of Lichens, it may be advisable first of all to give a brief 
resume of the known facts regarding their chemical composition. The 
principal substance occurring i:i lichens, especially in such as are foliaccous 
and fruiticulose, is lichenine —a special kind of carbohydrate peculiar to I 
these plants. This substance is intermediate in character between dextrin and j 
starch, having the formula C ri H, lt O. It is obtained as a jelly-like deposit 
from an aqueous extract of many lichens, and per haps exists in greatest . 
abundance in Cetraria islandica. By boiling with sulphuric or hydrochloric 1 
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acid it is converted into sugar. Starch also occurs though rarely in large 
lenticular grains scattered through the tissues. Chlorophyll exists in small 
quantities only as do the following substances enumerated by Nylander, (1) 
phosphate of lime, sea-salt, manganese, iron ; (2) picrolichenine, variolarine, 
orceine, cetrarine, inuline, erythrine, rocceline, picro-erythrine; (3) gyrophoric 
acid, parellic acid, usneic acid, orceic acid, erythrinic acid ; (4) sugar (not 
crystallisable), oil, waxy matter and resinous niatter. The ash of iichens is 
said to constitute from 8 to 10 per cent, of the whole, and consists of various 
alkalies, alkaline earths and metals, such as potash, soda, lime, magnesia, 
alumina, silica, manganese, and iron, in combination with certain acids, 
the principal of which are carbonic, phosphoric, sulphuric, and hydrochloric. 

The chemical re-actions effected by several re-agents such as iodine, 
ammonia. See., on the thallus of lichens are of great interest, and of con¬ 
siderable importance in determining the systematic position of species, but 
are not of sufficient economic importance to require description in this work. 

Gum.—At one time several species were employed in the arts for the 
manufacture of a gum as a substitute for gum-arabic. The author of the 
article “ Lichens ” in the Encyclopaedia Bntafintca states that the chief of 
these were Ramalina fraxinea, Evernia prunastri, and Parmelia physodes, 
all of which contain a considerable proportion of gummy matter and were 
employed in calico-printing, and for making parchment and card board. 
Of these the first and last have been found on the North-West Himalaya 
by Dr. Watt, and several species of Evernia are also to be met with in 
India, though prunastri does not appear to have been recorded. 

Dye.—The most important utilisation of lichens in the acts is in the pre¬ 
paration of various dyes, the principal of which are knowni 1 commerce a£ 
LITMUS, ORCHIL, or archil, and cudbear. Orchil proper is derived from 
various species of Roccella, of which the chief is Roccella tinctoria. 1 he 
value of this lichen varies greatly according to the locality from which it is 
obtained, the best being derived from the Canaries and Cape de Verde. A 
certain amount is obtained from Ceylon, where it grows on the stems of 
certain palms; and in 1886 was said to fetch from £.[0 to £$o a ton. 
Samples of the true orchil, R. tinctoria, were also sent to the Colonial and 
Indian Exhibition, as a drug, from Madras, where, however, no knowledge 
appears to exist of its value as a dye ; nor does any account of the amount 
obtainable, and the locality from which derived, appear to exist. Lindsay 
alludes to R. fuciforaiis as found on the niango tree at Pondicherry. 

Orchil differs in appearance according to its mode of preparation, two 
kinds being distinguished in commerce under the names of red and blue 
orchil. Both are purplish-red, thick liquids, with an ammoniacal odour, 
and are prepared by the action of ammonia on the acids contained in the 
lichen structure. The ammoniacal liquor may be prepared in the ordinary 
way from sal-ammoniac, lime, and water, or'may consist of a mixture of 
Male urine and lime. The preparation of red orchil differs from that of 
blue in the fact that heat is used. The addition of potash or soda to the 
ammoniacal liquor results in the production of a blue colouring matter, 
litmus, a substance largely employed in chemistry, pharmacy, medicine 
and the’arts, as a test for alkalinity or acidity. 

Another dye product of considerable value is Perellb prepared from 
Lecanora parella and much used in the pr- paration of a red or crimson 
dye. Cudbear, a dye stuff of inferior quality to either of the above, is 
derived from Lecanora tartarea and was formerly extensively employed by 
the peasantry of Northern Europe for giving a scarlet or purple colour to 
woollen cloths. Neither of these species have been recorded from India, 
but several other members of the genus do occur, though apparently they 
arc not known to possess any economic value. 
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Amongst other lichens which afford dyes may m mentioned Parmelia 
saxatilis, P. omphalodes, P. Acetabulum, P. centrifuga, P. conspersa, P. 
olivacea, P. physodcs, and P. stygia, all of which yield brown dyes. Of 
these the first, sixth, and seventh have been recorded from the North-West 
Himalaya ; and another species, P. kamtschadalis, found in the same region, 
is largefy employed in the north of India in calico-printing, with the object 
of imparting a peculiar perfume, and a Vtry pale rose tinge to the cloth, 
Umblicaria pustulata, several species of GyrophOra, and Urceolana scru- 
posa, have also been employed to yield red or brownish dyes in Europe. 
Yellow dyes are obtained from Chlorea vulpina, Pl^tysma juniperinum, 
Parmelia caperata, and P. conspersa, Physcia flavicans, P. parietina, 1 
P. lychnea, P. pulverulenta, and P. Candelaria. Certain of these are to 
be found in India, others are represented by different species of the same 
genus. 

Of the numerous dye-yielding lichens above mentioned the true "Or¬ 
chils” are alone of commercial importance. It therefore appears very de¬ 
sirable that the question of the occurrence of Roccella in India should be 
definitely settled, and that the amount obtainable and the localities where it | 
exists should, as* far as possible, be accurately determined. 

Medicine.—Several species of the genera Cladonia, Usnea, Raraalina, j 
Evernia, Cetraria, Sticta, Parmelia, Physcia, Peltigera, Partusaria, and 
Peltidea were at one time extensively used as medicine in Europe, most ! 
of which enjoyed a great reputation as demulcents, febrifuges, astringents, 
tonics, purgatives, and anthelmintics. Peltigera canina was long regarded j 
as a specific for hydrophobia; Platysm a juniperinum was supposed to be a L 
sovereign remedy for jaundice, and other species had attributed to them J 
equally imaginary properties. 

At the present day only one species is regarded as really of remedial value, ; 
namely, Cetraria islandica, or the Iceland moss. This, as above mentioned. ! 
contains a very large proportion of lichenine, and is undeniably a valuable 
demulcent in various dyspeptic and pulmonary complaints. Several species j 
of the same genus occur in India, and it is not unlikely that investigation | 
might prove certain of these to possess equally valuable properties. The j 
oniv lichens which are described as in general use as medicines in India ' 
are’Parmelia kamtschadalis, P. perlata, and P. perforata. The first, hast’ 
been well known to Muhammadan writers for many centuries. The author j 
of the Makhza 'i-el- A dwiya describes it as astringent, resol vent, and aperi¬ 
ent, and states that when burnt the smoke relieves head-ache, and that the t 
powder is a good cephalic snuff, 

Honigberger describes the same species as officinal at Lahore, and | 
writes, “The Hakims administer it in disorders of the stomach, dyspepsia. ■ 
vomiting, pain in the liver and womb, induration of the uterus, amenorrhcea, ' 
calculi, and nocturnal spermatic discharges.” He recommends its adminis- . 
tration in general pain, salivation, soreness of the throat, and toothache. 

Ainslie mentions Parmelia perlata and P. perforata under the name of j 
Lichen rotundatus. He describes it as “a dry, pale-coloured rock-moss, 
which the Vytians suppose to possess a peculiar cooling quality and prepare , 
with it a liniment for the head.* 1 In the first half of the present centur\ this | 
lichen attracted attention as a diuretic, fr ” which purpose it was first boiled 1 
in water, then beaten into a pulp or bruised in a mortar, and placed as a poul¬ 
tice over the renal and lumbar regions. Owing to its former reputation h j 
has been referred to in the Pharmacopoeia of India, but Waring remarks that ! 
in all probability the continuous application of warmth and moisture by a 
poultico of linseed or rice would be found equally efficacious. 

Food and Fodder.—Many lichens form valuable articles of food and 
fodder in the arctic regions and arid steppes of Europe, where food of a bet- : 
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ter kind is often scarce or altogether wanting. The principal of these are 
Cetraria islandica (the Iceland moss), Cladina rangiferina, and C. sylva- 
tica (the Reindeer moss), and several species of Gyrophora which constitute 
the “Tripe de Roche.” Th ; s substance when boiled is often eaten by 
the Indians of North America and bv Canadian hunters when pressed by 
hunger. Another is the “ Manna Lichen ” (Lecanora esculenta), which has 
been described by Pallas as occurring on the steppes of Russia in little glo¬ 
bular masses, as lars^e as a walnut. Bailion writes : " It is believed that these 
masses, torn from the rocks, can be carried by the wind and deposited so 
as to form thick beds, which have not unnaturally given rise to the belief 
in showers of manna. This must to all appearance.be the manna of 
the Hebrews, of which Parrot saw in several localities in Persia in 1828, 
beds of over a foot in thickness. These facts agree with what has been 
observed in Algeria, in which country men and animals can, in case of 
necessity, subsist on this lichen. It is very rich in oxalate.of lime, and 
contains nearly a quarter of its weight of licnenine, along with a certain 
amount of saccharine material, and a small quantity of a nitrogenous 
matter/’ 

The writer can find only one record of. a lichen being employed as food 
in India. In August j8 S6," Mr. Brougham, Assistant Conservator of For¬ 
ests, Bellary, drew attention to a iichen called in Telegu ratlna,pu % or “rock 
flower,” which he described as used as a food by the inhabitants of .that 
district, and considered to be a delicacy. It was submitted for identifica¬ 
tion to Kew, and was pronounced a species of Parmelia near perforata. 
This fact was published in the Indian Forester for May 1888, with the result 
that in July of the same year the following further information was communi¬ 
cated. “ The rathi puvn found in Bellary is probably identical with that 
found on the large rocks on Horseley konda and Tettu hill in the Cudda- 
pah District. Its use is unknown in the district, but some merchants from 
Anantapur export a few bandy-loads annually. They pay a seigniorage 
of R2 per maund of 25th, and sell the lichen in Anantapur at Rio or R12 
per maund. In Anantapur it is eaten with curry, and is also, used medi¬ 
cinally. The lichen is collected during the hot weather, z.e., in April and 

^ The business is very profitable, and the seigniorage rate might easily 
be doubled without causing any hardship to the merchants. Collection by 
departmental agency is being tried at present, and it is possible that this 
may induce the Anantapur merchants to make higher bids for the right 
of collection. The cost of collection and export and the profit obtained 
are as follows :— 

R a. p • 


Seigniorage on 40 maunds 

• . * 

So 

0 

0 

Collection of do. 

. . . 

20 

0 

0 

Cartage to Anantapur, So miles 

. 

8 

0 

0 


Total . 

10S 

0 

0 

Sale of 40 maunds at Rio . 0 

. 

400 

0 

0 


Profit . 

292 

0 

0 


Domestic. —In the seventeenth century certain species of Usnea, Rama- 
lina, Evernia, and Cladina were employed in the art of perfumery in Eu¬ 
rope. From their supposed aptitude for imbibing and retaining perfumes, 
these lichens, after being powdered, formed the base of various perfumes 
such as the/ e Poudre de Cypre” of hairdressers, but.their employment in 
this way has long died out ( Encyclop. Brit .). Cetraria islandica and L. 
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rangiferina are employed in Sweden as sources of alcohol. They are 
treated with sulphuric or hydrochloric acid, by which means glucose is 
formed front the lichenine, which is then allowed to ferment. 

In India Endocarpon Moulinsii is used as a substitute for cork, for lining 
entomological collecting boxes, &c., for which its large, tough thallus 
renders it peculiarly suitable. 

Lfchfj, see Nephelium Litclii, Camb., Vol. V.; also list of Fruits, Vol. III.* 

[ 44 $. 

LICUALA, Thunb.; Gen. PL , III., 928. 

\ccxxii. 

Licuala peltata, Roxb.; Griff., Pahns of Brit. Ind 120 , PL 

Vern.— aPtti , chatta-pai, burn chip at, Assam; Kurud , kurkuti, Beng.; 
Sa-lUy saluben, Burm. ; Kdpadah , And. 

References.— Roxb., FI. Ind., Ed. C. B. C‘. % 299; Kttrcs , For. Fi. Burm., II., 
527 ; Gamble, Man. Timb., 418 ; Royle , Fib. PI., 97 ; Balfour, Cyclop, II., 
709 ; Indian Forester , /., 366 . 

Habitat.—A peltate-leaved palm of the forests of Assam, Eastern 
Bengal, Chittagong, Burma, and the Andamans, said to extend westwards 
as far as Sikkim. 

Domestic.—Griffith writes, “ Major Jenkins informs me,‘the leaves 
of the chutta-pat are used for the same purposes as those of the toko 3 ” 
(Livistonia Jenkinsiana), “ ‘ but are much coarser and only made use of by 
the lower orders. The demand for them is very great, scarcely a single 
ploughman, cow-keeper, or cooly but has his j ha pee or chattah 3 93 (umbrella- 
hat or upibrella) “ * made of chattah-pat. 3 33 The'leaves are largely used 
for thatching, in the Andamans and the hill tracts of Chittagong, and when 
grass is scarce, are largely exported to the plains for the same purpose 
from the latter district. In certain parts of Burma they are employed in 
the manufacture of torches from In oil (see Dipterocarpus tuberculatus, 
Roxb.7 Vol. III., 161). . 

LIGNITE. 


Lignite. —Is a fossil wood, somewhat carbonized, but still displaying 
its woody structure. It is intermediate between peat and coal, and com- 

f arises jet, moor coal, bovey coal, brown coal, and basaltic coal. The fol- 
owing note regarding its occurrence in India has been furnished by Mr. ^ 
H. B. Medlicott;—“Much of the substance called ‘coal’ and included 
under that head in the compilation on that subject, particularly that of 
cretaceous age. might be called lignite. True lignite occurs on the West 
Coast, near Warakilli in the Tra\ancore State, and again in parts of the 
Malabar District. Very thick beds of a carbonaceous mud, which, however, 
can hardly be called lignite, have also been found in the alluvium between 
Pondicherry and CudG^lcre.” 

In addition to the above-mentioned localities, the following are'alluded 
to by various writers. Atkinson states that in the North-West Provinces 
indications of lignite appear near Ranibagh close toHalclwani in the Bara- 
khcri Pass near Bhamauri, and in the streams of the Sub-Himalaya near 
Najibabad in the Bijnor District mi. Dist., 291). Again, in the Pan¬ 
jab, traces of Lignite are said to be fuund in the Shekh Budfn range(ZL?vi 
Ismail Khar Settl . Rep., 34) and in many parts of the Salt Range, more 
particularly in the hills beta . n Kalab;i,gh and the Chiehali Pass in Isa 
Khel. That from the latter source was fried as fuel in the Indus Flotil'a 
steamers for everal years before they ceased running up to Makhad, but 
v. ;s found to be deficient in heat-giving power, to give oil an immense quan¬ 
tity of smoke, and to be in every way inferior to coal ( Bannu Settl. Rep.. 
97). Lignite has also been recorded from Chittagong, Burma, and Assam. 
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Ligustrum, a Hedge-Plant. 


Lignum-aloes, see Aquillaria Agallocha, Roxb . ; Vol. I., 279. 

Lignum coiubrinum, see Strychnos colubrina, Linn.; Vol. VI. 
Ligusticum Ajawain, Fleming, seeCarum copticuin, Benth.; Vol. III., 

1193. 
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LIGUSTRUM, Linn.; Gen. PI., II., 6jg. 

A genus of shrubs or trees, which belongs to the Natural Order Oleace/E, 
and comprises 25 species, of which 11 are natives of India. L. VLllgare, 
the privet, is a common hedge plant in Europe. 

[ Ic., /. 1243 ; OLEACEiE. 

Ligustrum neilgherrense, Wight ; FI. Br. I?id., III., 615 ; Wight, 

Syn. —L. Candolleanum, Dene., not of Blume ; Olea Roxburgh:!* 
Wall . . n 

References. — 7)^/5. & Gibs., Bomb. FI., 159; Lisboa, U. PI. Bomb., 98. 

Habitat.— A large shrub or small tree, commonly met with on the hills 
of Southern India. 

Structure of the Wood, — £t Light-brown'; rather close-grained, and 
durable ; generally used at Mahable$hwar in the construction of huts and 
for fuel ” {Lisboa). 

L. Roxburghii, Clarke ; FI. Br. Ind., III., 61 5; Wight, Ic., /. 1242. 

Syn.— Ligustrum Candolleanum, Blume , not of Dene , L. robustum, 
Bedd , not of Blume ; L. compactum, Dene., not of H. f. & T.; Olea 
Roxburghii, Wall., not of Spreng. nor of Wight ; Visiania robusta, 
Wight; Phii.lyrea terminalis, Roxb. 

Considerable confusion exists in Indian economic literature regarding 
this plant. Most writers appear to have followed Brandis in giving the 
economic information of this species under L. robustum, H. f.&'I. (I.. 
robustum, Blume) ; and the same author has still more added to the con¬ 
fusion by giving two North-West Provinces vernacular names for that 
spec’cs, which in all probability ought to be applied to L. compactum, II. 
f. & T. or L. nepalense, Wall. In any case, they can belong neither to 
L. robustum, Blume, a Bengal, nor to L. Roxburghii, Clarke, a West 
Indian, plant. 

References.— Brandis, For. FI., 3/0 ; Beddome, For. Man., 154; Gamble , 
Man, Ti?nb., 258 •, Lisboa, U. PI. Bomb., 21 / ; Ind. Forester, II., 25 ; 
VIII., 410. 

Habitat. —A small tree, common on the mountains of Western India, 
at altitudes of 4,000 to 7,000 feet. 

Domestic.—In South India the bark is put into the toddy of Caryota 
urens to cause rapid fermentation. 


LILIUM, Linn.; Gen. PI., III., 816. 

Lilium giganteum, Wall.; Baker, Tulipece, in Jour. Linn. Soc., 

[ XIV., 22? ; LlLIACEiK. 

Syn.—L. cord 1 folium, Don. , , 

Habitat.—-A large lily of the Temperate Himalaya, from Kutr.aon and 
Garhwal to Khasia and Sikkim, at altitudes of S>ooo to 10,000 feel. 

Medicine.—The leaves are employed as an external cooling tpplica- 
tion to alleviate the pain of wounds and* bruises. 

[XIV., 228 . 

L. WalJichianum, Schultes fil. ; Baker, Tulipece,. in Jour. Linn. Soc 
Syn.— Lilium Batisua, Ham.; L.japonicum, D. Don ; L. longiflorum. 
Wall. 

Vern.— Fiv.dora, Hind. 
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Limnanthemum, an Aquatic Plant, (J. Murray .) acidissima. 
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References.—.< 4 /fKnson, Him. Dist., 319* 74<>; Indian Forester, II., 26, 27. 

Habitat.—A herb of the Central Sub-temperate Himalaya, at altitudes 
of from 3,000 to 4,000 feet. 

Medicine.—The dried bulb scales possess demulcent properties and 
are used like salep in pectoral complamts (Atkinson). 

Limbolee oil* see Murraya Kcenigii, Spy.; Vol. V. 

Lime (Mineral), see Carbonate of Lime, Vol. II., 142—152. 

Lime (Fruit), see Citrus Medica, Linn.; var. 3, acida, and var. 4, 

Limetta, Vol. II., 355, 357* •** 

LIMNANTHEMUM. S. P. Gmel.; Gen. PL , If Sip. 

Limnanthemum cristatum, Griseb.FI. Br. hid., IV., 131; | 365 

[ Wight, III., t. 137, bis. fig. 4; Gentianace.-e. | 

Syn.—M enyanthes cristata, Roxb.; Villarsia cristata, Spreng.; 

V. indica, Walt. 

'Vern.— Tagarmul, cumuda, c air ana, ghain-chu, Hind.; Tag annul, shin - 
lichhop, chuli, Beng.; Khatara, kumuda, Bomb.; Kolatlchikal, Mar.: 

Antara tamara, Tel. ; Kalanusdrivd, sitali, kumudwuti, Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C., 154; Rheede, Hort , Mai., XI., 
t.29 ; Thwaites, En. Cevlon PI., 205 ; Date. & Gibs., Bomb. F!.,i$(<; 

Sir W. Jones, Treatise PL Ind., V ., 35; U. C. Duff, Mat. Med. Hind., 

302 ?/<V; Lisboa, V. PI. Bomb., ifi$, 201; Gazetteers: — Bombay, XV., 
j38; N.-W P., IV., Ixxiv .; Ind. Forester, XIV., 392. 1 

Habitat. —A common aquatic herb throughout India. 

Food and Fodder.—The stems, fruit, "and leaves are eaten in cer¬ 
tain localities at all times, curried or boiled ; in others they are employed j 
only in times of scarcity. 

L. nymphpeoides, Link; FI. Br. Ind., IV.. 131. 

Syn.—M enyanthes Nymph^eoides, Linn; Villarsia nymph.eoides, 

Vent. 

Vern .—Kurii, khair posh , guljafari purnka , Pb. 

References.— Stewart, Pb. PL, 148; Honigberger,'Thirty-five years in 
the East, II., 364. , v. If . , ... 1 

Habitat.—A common aquatic herb m the lakes of Kashmir, at altitudes'! 
of 6,000 to q,ooo feet. 

Medicine.—Honigberger states that the fresh leaves are useful in 
cases of “ periodic headache.” 

Fodder.—Largely used as fodder in Kashmir. Honigberger remarks 
that it is supposed by the natives to increase the flow of milk in cows. 

LIMONIA, Linn.; Gen. PL, 303. 

Limonia acidissima, Linn.; FI. Br. Ind., /.. 507 ; Rutaceje. 362 

Syn.—L. crenulata, Roxb.; Hespcrethusa acidissima, crenulata 
ambigu Rcem. 

Vern.— Beli, Hind.; Belsian, Chutia Nagpur; Bhenta, Uriya : Bali, | 

N.-VV. P.; Feiri, bar a, MeRWARA ; Run-li?nhu, naringi, Bomb.; Kazvat, , 
nai-bll, Mar.; TSr-elaga, Tel.; Naibela, nai-btt, Kan.; Tsjeru, caob- 
naregam, Malay.; Tkihay-aea, Burm. 

References, — Roxb., FI. Ind., Ed. C.B.C., 064, Brandis , For. FL , 47; 

Kura, For. FL Burm., I., 192; Beddome, FL Sylv.., Anal. Glk., xlv.; 1 
Gamble, Man. Timb., 50; Graft. Cat. Bomb. PI., 23; Date. & Gils., 

Bomb. FI. , 29; Ellit; , FL And hr., i83 ; D[,m<>ck, Mat. Med. W. Irid., j 
2nd Ed.. 32; Pharmacog. Ind,, !., 267; Atkinson, Him. Dist., 3o7, 740 ; 

Ec. Prod., N.-W. P., Pt. V., 49; Lisboa, U. PL Bomb., 33, 274; Indian 
Forester, III., 200; XII., App., 9; Gazetteer, A r .-B r . P., Ixix . 
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Habitat.—A spinous glabrous shrub or small tree, native of dry hills in 
various .parts of India. It has been recorded from the North-West Hima¬ 
laya in Simla and Kumaon, ascending to 4,000 feet, from the Monghvr hills 
in Behar, from Assam, and from the Bombay ghats and Coromandel south¬ 
wards. It flowers in April-May, and fruits in the rainy season. 

Medicine. — Rheede noticed' the medicinal virtues of this plant, writing, 
i( The leaves are. supposed to be a remedy for epilepsy} the root is 
purgative, sudorific, and employed for the cure of colic and cardialgia. The 
dried fruit is tonic, diminishes intestinal fermentation, has the power of 
resisting the contagion of small-pox, malignant and pestilent fevers, and 
is also considered an excellent antidote to various poisons, on which account 
it is much sought for, and forms an article of commerce with Arab and 
other merchants. 3 ’ Graham, Drury, and others quote the above, but give 
no record of actual observation of the Uses and value of the plant as a me¬ 
dicine. Lisboa states that the berry is much used as a tonic in Malabar, 
where it forms an article of commerce, and that its red coloured mucilage is 
considered to be an antidote against snake-bite and the poisons of other 
venomous animals. 

Food.—The fruit, a round berry, is .very acid, but is occasionally em¬ 
ployed as amarticle of food by Natives. The authors of the Pharmacogra - 
phia Indica state that it is exported to the Arabian coasts, where it is used 
as a condiment with fish, meat, &c., being powdered along with the spices 
commonly used in cooking. 

Structure of the Wood.—Yellow, hard, and close-grained, weight 598) 
per cubic foot; used for axles of oil-presses, rice-pounders, &c., and adapt¬ 
ed for the lathe. (Lisboa). 

Domestic. —Drury remarks that the fruit is used in Java instead of 
soap, a use which the authors of the Pharmacographia Indica state to be 
also known in India, being indicated by the Marathi name, which signifies 
“Barber’s Bael-fruit.” 
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LINARIA, Pers.; Gen. PL, II., 932. 

Linaria glauca, Spring.; see Schweinfurthia sphacrocarpa, A. Braun.; 
Vol. VI. 

L. ramosissima, Wall.; Ft. Br. Ind., IV., 231; Wight, III. 163. 

Syn. — Linaria Roylei, Chavannes. 

Var. pubescens, Stocks ms. 

References. — Data. & Gibs., Bomb. FI., 176; Stewart , Jour, of a Bot. 
Tony in Hazara , &c., in Agri-Hart. Soc. of Ind., Jour. (Old Scries), 
XIV., 6 , 33 ; Murray , PL. and Drugs of Sind., 179 > Gazetteers :— Bomb., 
V., 27; N.-IV. P., I., S 3 ; IV., Ixxv; X. y 314 . 

Habitat.—A spreading, branched herb, met with on rocks and stony 
places throughout India, from the Panjdb and Sind to Chittagong and 
Ceylon, ascending to an altitude of 5,000 feet; distributed westwards to 
Afghanistan and eastwards to Ava. 

The variety pubescens has been recorded by Stocks from Sind, and may 
probably be the I.. cirrhosa described by Murray. 

Medicine.—This species (including the variety, if the above supposition 
be correct,) is valued in .Sind as a remedy for diabetes {Murray). 

LINDENBERGIA, Lehm.; Gen. PL, II, 948. . 

[ ScROPHULARINEjE. 

Lindenbergia urticaefolia, Lehm. ,* FL Br. Ind., IV., 262; 

Syn. —St i. modi a ruderalis, Vakl.; S. muralis, Roxb .; Brachycoris 
parvIflora, Sc hr ad. 

Vem.—Dhol, Mar. 
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A Substitute for Sassafras. (J. Murray .) fa^medUu 


References. — Roxb., FI. IndEd. C.B.C ., 490; Dais. & Gibs., Bomb. PL, 
776 • Dvmock , MW. Mrrf. H 7 . /nd., 5 <? 7 ; Indian Forester , A 77 . 0 ^.), 
i; Gazetteers :-Bombay, V., 27 ; N.-W. P., L,8 3 ; X 3 i 4 . , , , 

Habitat.—A diffuse, downy annual, common on walls and banks 
throughout India, from Jamu to the Nilghiris and Tenasserim, ascending 
to 6,000 feet on the Himalaya ; distributed westwards to Afghanistan. . 

Medicine. — Dymock writes, “The juice is given in chronic bronchitis, 
and, mixed with that of the Coriander, is applied to skin eruptions. The 
plant has a faint aromatic odour, and a slightly bitter taste. 5 ’ 

LINDERA, Thunb.; Gen. PL, Ilf 163 
Lindera Neesiana, Benth .; FI. Br. Ltd ., V., 186; Laurine/e. 

Svn.— Aperula Neesiana, Blume; Benzoin Neesianum, Nces; Tet- 

RANTHERA NEESIANA, Wall. ; T. PRUNIFOUA, Wall / LaURUS MACRO- 
PHYLLA, Don. 

Reference.— Kura. For ., FI., II., 3og. 

Habitat.—An aromatic tree met with in the Temperate Himalaya from 
Nepal to Sikkim, at altitudes of 6,000 to S,ooo feet, also in the drier hill 
forests of Burma, from Martaban down to Tenasserim—between 4,000 and 

5,000 feet. I 

Medicine.—Kurz remarks, “Yields excellent sassafras.” It seems . 
possible that this plant may produce part of the " Sassafras of Nepdl,” ; 
supposed to be principally derived from Cinnamomum glanduliferum, 
Meissn. (See Vol. II., 317*) 

L. pulcherrima, Benth.; FI. Br. Ind., V., 183. 

Syu.— Daphnidium pijlcherrimum, Necs. 

Vern. — Dadia, Hind.; Dingpingwai, KhasiA; Sisi, Nep. ; Nupsor , Lep- 

CHA. 

References. — Brandis. For. FI., 3S3 ; Furs., For. FI. Burnt., II., 306: 
Gamble, Man. of Timh:, 312; List of Trees, &c., of Darjiling, 65. 

Habitat.—A large tree with hoary branchlets met with on the Temper¬ 
ate Himalaya from Kumaon, at altitudes of 5,000 to 8,000 feet, to Sikkim 1 
and Bhutdn at altitudes of 4,000 to 9,000 feet; also on the' Khdsia moun¬ 
tains between 5,000 and 6,000 feet, and on hills in Martaban ascending to 
6,000 feet. 

Structure of the Wood.—“ Reddish-white, moderately hard, even-gram, 
ed, weight 33 to 40H) per cubic foot, used for building, cattle yokes, and 
occasionally for tea-boxes” {Gamble). 

LINOCIERA, Swartz.; Gen. PL, II., 6f8. 

Linociera intermedia, Wight; FI. Br. Ind., III., 609; Wight , Ic. y 

[ 735> T2 45 >' Oleaciwe. j 

Syn. — Churianthus intermedia, Bedd. 

Var. Roxburghii, Olea paniculata, Roxb O. Roxburghii, Sprcng.; ! 
O. Roxburghiana, Koem. et Sch. 

References. — Dais. & Gibs., Bomb. FI ., fS9; Bedd., Fl.Sylv., t. 2 3 p;For. I 
Man.. rs3; Lisboa, U. Pl. Bomb.. 97. 

Habitat.—A small or middle-sized glabrous tree met with on the Nilghiris, I 
from !,ooo to 6,000 feet, also on the Anamallays, 5,000 feet. The varietv 
Roxburghii is recorded from Orissa and the Circars, Chutia Nagpur, the • 
Western Gbits, and the Siwaliks. 

Structure of the Wood.—Beddomo states that the typical species is 
valued as a timber by the,Natives. Lisboa writes of the variety, “ Wood | 
pale-brown, hard, close-grained, durable, useo for agricultural implements 
and turning.” 
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